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Background 

CQE Field Testing - Site 3. 
Cools from Powder River Cool Company 
ond Westmorelond Resources, Inc. were 
blended with petroleum coke in hvo 
different proportions to produce o 
baseline and on alternate fuel for 
fireside testing ot Northern States Power 
Cornpony’s Allen S. King Station. 

Approach 

Under the LJ. S. Clean Coal Technology Program, the 
Department of Energy and the Electric Power Research 
Institute (EPIU) are funding development and 
demonstration of the Coal Quality Expert (CQE’“)--a 
computer program that will predict the impacts of coal 
quality on power plant performance and costs, including 
effects related to emissions control. CQ Inc. (a wholly- 
owned subsidiary of EPIU) and ABB Combustion 
Engineering Systems Division are managing this project, 
which will demonstrate the economic and environmental 
benefits relative to utility boiler performance and electric 
power generation that can be realized from cleaning U.S. 
coals. 

In 1991, in conjunction with combustion field testing at 
Northern States Power Company’s Allen S. King Station in 
Bayport, Minnesota, CQ Inc. completed characterization 
studies on five Powder River Basin subbituminous coals. 
The primary objectives of this work were to: 

. Character&e the two Powder River Basin coals that 
were burned at King station during combustion field 
testing for the CQE project. 

. Obtain additional coal quality information on several 
other low-rank, subbituminous coals in order to expand 
EPIU’s Coal Quality Information System (CQIS”)--a 
database of specific coal quality information on major 
U.S. coals that will be used in the CQE. 

. Evaluate the potential for improving the quality of 
Powder River Basin coals through physical coal 
cleaning, including examination of the extent that 
cleaning can remove potentially toxic trace elements. 

With assistance from Northern States Power Company 
(NSP), CQ Inc. identified and contacted candidate mines for 
coal sampling. It was intended that chosen sites should 
represent most of the range of coal qualities produced 
throughout the expanse of the Powder River Basin. Of the 
candidate mine sites, five were able to participate in CQE 
coal sampling and characterization efforts: 
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er Absaloka 

Orear ms Mine 

Hd$,“i n 

Rosebud 
Mine 
Belle Ayr 
Mine 

Rochelle 

L&3 i%ope 
Mine 

Mine Locations. Poriicipoting miner in 
the Powder River Basin. 

RMdiS 

Westmoreland Resources, Inc. - Absaloka Mine 
Big Horn County, Montana 

Western Energy Company - Rosebud Mine 
Rosebud County, Montana 

AMAX Coal Company - Belle Ayr Mine 
Campbell County, Wyoming 

Powder River Coal Company - Rochelle Mine 
Campbell County, Wyoming 

Antelope Coal Company - Antelope Mine 
Converse County, Wyoming 

Over periods of three to seven days, CQ Inc. engineers and 
technicians collected approximately 14 tons of raw coal from 
each participating mine by manually or mechanically 
splitting samples from coal streams that had been sampled 
by in-place, automatic systems. One split was collected for 
every cycle completed by an automatic system. All samples 
were purged with dry-ice (solidified carbon dioxide gas) to 
retard oxidation and reduce moisture loss as much as 
possible during transport to the laboratory for 
characterization analyses. 

The results of raw coal characterization and liberation 
potential studies on five Powder River Basin coals indicate 
that moderate improvements in coal quality can be achieved 
through physical coal cleaning. As indicated in Figure S-l, 
between 30 and 40 percent of the potential sulfur dioxide 
emissions from the Montana coals can be reduced through 
cleaning, while maintaining 95 percent energy recoveries. If 
cleaned, these coals would meet the 1990 Clean Air Act 
Amendments Phase II compliance level of 1.2 Ibs SOJMBN 
for sulfur dioxide emissions. Cleaning would also reduce 
coal ash levels by about 15 percent. Moreover, crushing to 
a topsize of 100 mesh and physically cleaning these coals can 
help improve the rejection of ash-forming and sulfur-bearing 
minerals by another 10 percent. 

Crushing to a topsize of 100 mesh and cleaning Wyodak 
Seam subbituminous coals from Wyoming can decrease their 
ash contents by 10 to 20 percent. Crushing and cleaning 
Wyodak-Anderson Seam coal can theoretically decrease ash 
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Figure S-1. Potential Ash and Sulfur Dioxide Reduction From 
Uncrushed Powder River Basin Coals During Coal Cleaning 
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levels over 40 percent and decrease potential sulfix dioxide 
emissions as much as ten prcent. However, all of the 
Wyoming coals in this study already have potential sulfur 
dioxide emissions within compliance levels. Crushing and 
sizing Montana and Wyoming subbituminous coals would 
probably reduce the clay content of each coal somewhat, 
thereby reducing their ash and alkali contents. 

Evaluation of extensive trace element analyses completed on 
the five Powder River Basin coals show that coal cleaning 
may potentially reject anywhere from zero to 50 percent of 
the amount of each of nine elements of concern in run-of- 
mine coal. As shown in Figure S-2, sizing the two Montana 
coals and Antelop Mine coal should effectively reject 
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Figure S-2. Potential Rejection of Trace Elements During Coal Cleaning 
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significant amounts of barium, chromium, fluorine, lead, 
nickel, and zinc without sacrificing more than about five 
percent coal yield. In all of the samples character&d, using 
gravity-based coal cleaning techniques to decrease the 
amounts of barium, chromium, lead, nickel, and zinc while 
achieving 95 percent coal yield also shows good promise. 
Crushing run-of-mine coals to minus 100 mesh to improve 
the rejection of trace elements during coal cleaning con be 
somewhat effective, but it is probably not worth the extra 
cost. 

1~ general, mineral matter and trace elements in the coals 
from the northeastern and southeastern extremes of the 
Powder River Basin can likely be more easily rejected than 
those within coals from the interior portions of the basin. 
The cost of cleaning Powder River Basin coals in a dry- 
process operation (an air-table plant) or in a simple, wet- 
process operation (dry screen/jig plant) is around 
$1.20/raw-ton. 

Finally, characterization of a petroleum coke, which is 
sometimes used in conjunction with low rank coals to fire 
utility boilers to increase heat rate, shows that physical coal 
cleaning processes probably cannot be used to reduce the 
concentrations of either &fur or trace elements from these 
inherently low-ash fuels. 
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Slagging. The deposition and 
accumulation of porliolly-molten mineral 
matter (slog) on heat exchange surfaces 
that ore exposed to rodionf heat areos in 
(I boiler is referred to OS slagging. 

Fouling. The sink-ring or chemkol 
deposifion of corrosive mined moiier on 
heat exchange surfaces in the mnveciion 
pass of (1 boiler is colled fouling. 

As part of the United States Clean Coal Technology 
Program, CQ Inc. and ABB Combustion Engineering are 
managing the development and demonstration of the Coal 
Quality Expert (CQE’“)--an expert system capable of 
predicting the impacts of coal quality on power plant costs, 
performance, and emissions control. Being developed under 
the sponsorship of the U.S. Department of Energy and the 
Electric Power Research Institute (EPRI), this computer 
program will be a useful tool for the power generation 
industry in predicting changes in boiler performance 
resulting from combustion of diffcrrnt coals of different 
qualities. The CQE will help its users identify cost-efktive 
strategies for future purchasing, transporting, and 
cornbusting of suitable coals. 

The removal of ash- and sulfur-bearing mineral matter from 
coals is becoming increasingly important to the power 
generation industry, especially since operating costs and 
emissions regulations continue to increase. The buildup of 
ash deposits in a boiler through slagging and fouling can 
Wenhdy cause derates and even shutdowns. Also, with the 
1990 Clean Air Act Amendments mandating more stringent 
control of carbon dioxide, sulfu dioxide, and nitrogen oxide 
emissions and with the quality of available coals diminishing, 
cleaning coal to produce a compliance fuel is becoming 
imperative. Moreover, residual-ash handling systems and 
post-combustion desulfurization units are expensive to install 
and, at times, difficult to operate and maintain efficiently. 
Fortunately, many studies have shown that substantial 
improvements in steam generation efficiency and increased 
savings in capital and oprating costs can be realizrd if the 
quality of boiler fuels is improved. 

Using CQE, utilities will bc able to: 

. Ident@ fuel options based on overall plant operations 
and economics. 

. Develop their most economical emissions control 
strategies. 

. Evaluate alternative engineering approaches for power 
plant opcrations and designs. 

CQ Xnc * &jet Na WDOlOMM * J,w.U, 1993 



One of 20 integral models to be used in the CQE program 
is the Coal Quality Information System (CQIS”)--a 
comprehensive database that contains coal quality 
information on over 100 raw and clean coals. The CQE 
project requires expansion of this database to include more 
information on nationally important coals, including low- 
rank coals from the Powder River Basin located in 
southeastern Montana and northeastern Wyoming (see 
Figure 1). 

I I I I 

Northern States Power Co. 
Allen S. King Station 

I I 

CQ Inc. 

Bayport. Minnesota 
Coal chaltt 

Develoament Center 
Pennsylvania 

0 Coal source 
l Test Site 

-- - Coal Sample Shipment 

Figure 1. Sites of CQE Testing. Northern Stutes Power Company’s King Station and Powder R&r Basin Cool 
chomcterizations. 
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Coals from the Powder River Basin are currently being 
burned in many midwestern and southern power plants to 
reduce emissions of sulfur oxide compounds. At Northern 
States Power Company’s Allen S. King Station--a 560 MW 
station burning a fuel blend consisting mainly of Powder 
River Basin subbituminous coals and petroleum coke-- 
fireside testing and analyses are being completed to assess 
coal quality impacts on its cyclone-fired boiler units and to 
address specific boiler problems and unit performance. This 
unit, manufactured by Babcock &Wilcox, was originally 
designed to burn a midwestem bituminous coal but was 
converted to bum a subbituminous coal blend to reduce 
sulfur emissions from the base-loaded boiier. 

Smce converting to this coal blend, high-temperature fouling 
of boiier tubes in the convection pass, occasional increases in . . 
opacity m stack emissions, and minor increases in ash 
slagging in the furnace have resulted in derates of the boiler. 

Northern Slates Power bmpany’s 
Allen 5. King SIation in Balporl, 

It is apparent that increased utilization of Powder River 

Minnesota. This is the rite of CQE’s 
Basin coals at King Station and other units may depend on 

third f;eld ‘est. the potential for coal cleaning to remove ash- and sulfur- 
bearing mineral matter and potentially toxic trace elements 
such as arsenic, beryllitm3, cadmium, lead mercury, nickel 
and selenium from these raw coals prior to their 
combustion. 

For the CQE projca, CQ Inc. (a subsidiary of EPIU) 
characterized five subbituminous coals from the Powder 
River Basin to obtain additional information on low-rank 
coals of various qualities for the CQIS database. Coal 
samples were collected from: 

. Westmoreland Resources, Inc. - Absaloka Mine 
Big Horn County, Montana. 

. Western Energy Company - Rosebud Mine 
Rosebud County, Montana. 

High-tampemturr Fouling. Arh 
buildup on heat exchange tubes in the 
convection pass of o typical coal-fired 
boiler. 

. AMAX Coal Company - Belle Ayr Mine 
Campbell County, Wyoming. 

. Powder River Coal Company - Rochelle Mine 
Campbell County, Wyoming. 
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. Antelope Coal Company - Antelope Mine 
Converse County, Wyoming. 

Previously, CQIS contained only limited amounts of 
information on low-rank coals, most of which were lignites. 
Because coal cleaning is not currently performed on Powder 
River Basin coals and because laboratory analyses can usually 
provide sufficient information to estimate the potential for 
removing mineral contaminants, a CQ Inc. Coal Cleanability 
Characterization including commercial-scale cleaning 
demonstrations was not deemed necessary. Moreover, the 
project team judged that in this case raw coal quality 
information on the five Powder River Basin coals was more 
valuable to the CQE than commercial-scale testing of only 
one or two coals. 

This report details the results of raw coal characterizations 
and impurity liberation assessments for each of the five coals 
and examines the general theoretical cleanability of Powder 
River Basin coals relative to removal of mineral matter and 
selected trace elements. 
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INFORMATION ON COALS OF 
THE POWDER RIVER BASIN 

According to the U. S. Geological Survey, the Powder River 
Basin is located in the Northern Great Plains Coal Province 
in the Western Coal-Producing Region of the United States 
(U.S. Bureau of Mines District 19). This coal basin extends 
about 16,000 square miles (nearly 10,000 square miles in 
Wyoming and 6,000 square miles in Montana) and is 
comprised of over 40 minable coal fields. Coal-bearing rock 
formations in this basin are part of Wasatch and Fort Union 
strata and consist primarily of interbedded sandstones, 
siltstones, claystones, shale, and coal. They were deposited 
between 38 and 66 million years ago during the Eocene and 
Paleocene epochs of the Tertiary period. Estimated at 1.46 
trillion tons, this coal basin has the largest amount of in- 
place coal resources in the continental United States. 

Large-scale mining in the Powder River Basin began in the 
early 1920s. However, not until the early 1970s did 
production levels increase dramatically. This was in response 
to increased energy demands in the United States created by 
the oil embargo and increased concerns with post- 
combustion emittants and their effects on the environment. 
At the end of 1990, there were more than 20 operating 
mines in the Powder River Basin. Total production from 
these surface mines exceeded 195 million tons, representing 
nearly 20 percent of the total coal mined in the U.S. for the 
year. Over 150 million tons of the coal mined from this 
basin were produced from the Wyodak Seam in Wyoming 
alone. The largest amount of coal produced in Montana 
from one seam (Rosebud) was about 20 million tons. 
However, the Powder River Basin contains many important 
coal seams, only some of which correlate with the 
aforementioned seams. 

Montana Coal Scams Nearly 37.5 million tons of coal were produced in the 
Powder River Basin in Montana in 1989, while an estimated 
44 million tons were produced in 1990. These tonnages 
were mined from only five seams: Anderson, Dietz No.2, 
Dietz No.3, Rosebud, and McKay, all of which are 
subbituminous B or C in apparent coal rank. Figure 2 
shows examples of local strata sections for these coals. 

The Anderson and Diem seams have a confusing history of 
correlation and nomenclature, especially towards the 
southwestern side of the basin in Montana. The Anderson 

5 CQIc. * l’roj&No. 9ODOlOl-W * JwuZ,l993 



DlEl7 NO. 2 
DIET2 NO. 3 

2m 

AndenonfDietr No.Z/Dietr No.3 CODIS Rosebud/McKay Co& 
Southwestern Montono PRB Suuthea.l.m Montana PRB 

ANDERSON 

DIET2 NO. 2 

ANDERSON 

DIET2 NO. 2 

DIEI NO. 3 

Source: Montono Cool - Special Publication 83, Montana Bureau of Mines ond Geology, 1980. 

Figure 2. Strata Sections for Montana Powder River Basin Coals 

Seam (USBM Code 699) has been called the Anderson- 
Dietz No. 1 Seam and the Dietz No. 1 Seam. 
Unfortunately, the Dietz No. 2 Seam (USBM Code 698) 
has also been known as the Dietz No. 1 Seam, while the 
Dietz No. 3 Seam (USBM Code 697) is sometimes called 
the Dietz No. 2 Seam. On the southeastern side of the 
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Wyoming Coal Seams 

basin in Montana, these coals simply are known as the 
Anderson and Dietz Seams. Stratigraphically lowest in the 
strata, the Diets No. 3 Seam is the oldest coal of the three 
while Anderson Seam coal is the youngest. All of these coal 
beds are also found in the Powder River Basin in Wyoming. 
Composites of Anderson-Diea No. 2-Dietz No. 3 coal up 
to 80 feet thick and individual splits of these seams are being 
mined by both the Spring Creek Coal Company and the 
Decker Coal Company. 

The Rosebud Seam (USBM Code 808), which has also been 
called the “Q” bed, averages 25 to 30 feet in thickness. The 
McKay Seam (USBM Code 525) is about 8 feet thick and is 
located in lower strata. In the area of Sarpy Creek, 
Westmoreland Resources, Inc. mines a combined Rosebud- 
McKay bed that is about 30 feet thick. Further to the east, 
near Colstrip, Western Energy Company and Peabody Coal 
Company mine the Rosebud Seam coal only. 

In 1989, over 142 million tons of coal were mined from the 
Powder River Basin in Wyoming from the Wyodak and 
Anderson Seams. Production from these subbituminous C 
coal rank seams is estimated to exceed 160 million tons in 
1990. Lesser amounts of coal are also produced f?om the 
Monarch and Dietz No. 3 Seams, and production from the 
Canyon Seam (aLso known as the “E” Seam) is planned for 
as early as 1994. 

The Wycdak Seam (USBM Code 699), which is between 25 
and 175-feet thi& has been called many names: Wyodak- 
Anderson, Anderson-Canyon, Anderson, Southern Giiette 
D, and Roland-Smith. However, it is now known that 
Wyodak Seam coal does not correlate with the 
stratigraphically higher Roland Seam. As shown in 
Figure 3, the Wyodak splits into au Upper and Lower 
Wyodak Coal north of Gillette, Wyoming. The Upper 
Wyodak then splits into the Anderson, Swarm, and Smith 
beds, while the Lower Wyodak splits into the Canyon and 
Cook Seams. To the south of Giiette, the Wyodak is 
comprised of splits of the Anderson, Canyon, and Cook 
Seazus. The Wyodak Seam is also correlated with the 
subbituminous A-ranked coal, Big George Seam, locatid in 
the western part of the basin. The demonstrated rescme 
base of the Wyodak Seam is estimated to be over 19 billion 
tons at a depth of 200 feet. 
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Figure 3. Wyoming Powder River Basin Coal Correlations 
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COAL CHARACTERIZATION 
METHODOLOGY 

CQ Inc. asked Northetn States Power Company (NSP) for 
assistance in identifying and contacting candidate mines for 
coal sampling. NSP (a large purchaser of subbituminous 
coal from the region) recommended six mines for sampling. 
The coals from these mines typify most of the coal qualities 
produced throughout the expanse of the Powder River 
Basin. Of the candidate minesites, five were able to 
participate in CQE coal sampling and character&&on 
efforts. Table 1 provides background summaries and general 
information about these mines. 

Table 1. Background Summary of Participating Mines 

gg General Informaiion 
Abdoko Mine . Estimated 1990 Recovemble Resewer (Company-wide): 780 Million Tons 

Rosebud-McKay Seam . Totd1990Preduction: 4.5 MillionTans 
. Typical Quolii: TM = 24%, VM = 29%. FC = 37%. A = 10%. S = 0.7%. B = 8,683 

Rosebud Mim . Estimated 1990 Remverobh R- (Company-wide): 850 Million Torts 

Rossbud Seam . T&l 1990 Production: 13.0 Million Tons 
. Typical Quality: TM = 25%. VM = 28%. FC = 38%. A = 9%. S = 0.6%. B = 8,600 

Ball* Ayr Mire . Eslimated 1990 Recoverable Rarnvsr (Company-wide): 2,556O Million Tons 

Wyodok Seam . Total 1990 Production: 15.5 Million Tons 
. Typical Quole: TM = 30%. VM = 33%. FC = 32%. A = 5%. S = 0.3%. B = 8,475 

Rochelle Mine . Estimated 1990 Recoverable Resarvsr (Cornpony-wide): 700 Million Tonr 

Wyodok Seam . Total 1990 Production: 12.4 Million Tons 
. Typical Quality: TM = 26%. VM = 32%. FC = 37%. A = 5%. S = 0.3%. B = 8.800 

Anntolope Minm . Estimated 1990 R ecweroble Reselvsr (Company-wide): 291 Million Tons 

Wpdok-Anderson Seam . To,,,1 1990 Producfion: 4.6 Million Tom 
. Typical Qualii: TM = 26%. VM = 31%. FC = 37%. A = 6%, S = 0.3%. B = 8.750 

TM = Tot01 Moisture A = Ash Content (Dry Boris) 
VM = Volatile MDner (Dry Basis) S = Total Suliur Cnntant (Dry Basis) 
fc = fixed Cotta (Dry Boris) B = Hsating Value, Bhulb (As-Received Basis) 

As shown in Figure 4, these mines are located throughout 
the Powder River Basin and generally represent its current 
subbituminous coal-producing areas, except for the extreme 
west-central and southwestern parts of the basin. Published 
data show that coals in these areas differ markedly in ash 
mineral and chemical composition from those selected for 
sampling. Unfortunately, these could not be sampled during 
the project due to fimding limitations, Character&&on of 
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coal from Kerr McGee’s Jacobs Ranch Mine was previously 
completed in 1990 during tests at the Northeastern Station 
of Public Service Company of Oklahoma. Results from this 
study are presented in the CQ Inc. report “Coal Cleanability 
Characterization of Croweburg Seam Coal” (CQ91R103) 
written by Robert L. Dospoy and will not be discussed in 
this report. 
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Figure 4. Mines and Coo!-fired industries In the Powder River Basin. 
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Sampling Procedures CQ Inc. personnel collected 80 55-gallon samples of raw 
coal from each participating mine. This provided about 
14 tons of each coal for laboratory analysis. Although each 
site required specific sampling methods and had unique 
sampling points, some procedures were used consistently 
throughout the campaign. Sampling was accomplished by 
taking manual or mechanical splits of coal streams that had 
been sampled by automatic systems. One split was collected 
for every cycle completed by an automatic system. During 
sample collection CQ Inc. personnel added dry-ice (solidified 
carbon dioxide gas) to the drums between individual cuts to 
help purge air li-om the coal. Purging air from the samples 
was intended to retard oxidation and reduce moisture loss as 
much as possible during transport to the laboratory. 
Duration of sampling periods for each mine varied from 
three to seven days. 

At Absaloka Mine, a mechanical system actuated periodically 
by an operator sampled a split from the stream feeding the 
railcar loadout and discharged minus Z-in. coal down an 
auxiliary chute into the %-gallon plastic containers. 
Minus 2-m coal from Rosebud Mine was diverted from the 
collection chute of the primary sampling system into a 
stand-by chute by using an automated flopgate triggered 
regularly by an operator. Samples of minus 3-m coal from 
Rochelle Mine were collected from the main feed stream to 
the crushing plant by manually actuating mechanical 
diverters and allowing the coal to 5ow into a wheelbarrow, 
which was used to transport the sample to a dumping 
station that discharged into the plastic drums. CQ Inc. 
personnel collected minus 2-m. coal from both Belle Ayr and 
Antelope mines by manually diverting and splitting samples, 
respectively, from the discharge flowstreams of the primary 
sampling systems in the crushing plants. 

After filling the sample containers, CQ Inc. sampling 
technicians packed dry-ice on top of the coal then sealed the 
plastic drums with an airtight lid anchored by ring clamps. 
These samples were then immediately shipped to the Warner 
Laboratories Division of Gould Energy in Cresson, 
Pennsylvania, for detailed laboratory analysis. (This 
laboratory is now known as the Gould Energy Division of 
Standard Laboratories, Inc.) 
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Laboratory Procedures Upon receipt of each coal, laboratory personnel weighed, 
air-dried, and blended the contents of all containers 
(approximately 14 tons). As shown in Figure 5, seven tons 
of each of these coal samples were then split by rittling, 
packed in plastic drums, purged with dry-ice, and archived. 
The remaining seven tons of as-received raw coal were used 
for laboratory raw coal characterization and liberation 
assessment studies. A summary of specified analyses for these 
coals is shown in Table 2. 

80 Drums Raw Coal 

(-14 Tons As-received) 

, 
I- Archive 

SPLIT 7 Tons 
(Topsize x 0) 

.--_- ---7 7 Tons 

Raw Coal Characterization (Topsize x 0) 

[ Screening: 1.5’. 3/4”. 3/E’, 28M, 100M. 325M / - 
t 

/ Washing: +3/4”, 314 x 28M. 2f3M x 100, -1OOM 
(eight specific gravities) 

i 
SPLIT 

j 4 Tons 

t 
3 Tons 

CRUSH 

t 3 Tons 
(3/&in. x 0) 

Archive 
112 Ton - 

(IOOM x 0) 

Archive 
--) 1Ton 

(3/B’ x 0) 

t 
1 Ton 

Liberation Testing/Characterizatian 

(eight specific gravities) 

Figure 5. Laboratory Sample Processing Flowsheet 
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Table 2. Raw Coal Characterization Analytical Specifications 

HEAD ANALYSIS 
Equilibrium Moisture 
Proximate 
Heating Value @u/lb) 
Ultimate 
Sdfur Forms 
Chlorine 

Ash Fusion (Reducing and Oxidizing) 
Ash Composition 
Gindabilify Index (HGI) 
Lithium Oxide in Ash 
Manganese Dioxide in Ash 
Trace Elements’ 

SIZE ANALYSIS 

As-Racebed Sample Crushed to -3/E’ Sample Crushed to -1 OOM Sample 

Sire Fmction M Size Fraction B Size Fraction An.lysis 
+ 1 %-in W.A.S.B.‘I- 
1 X-in x %-in WP,S.E.T 
%-in x 3/8-h WASAT +3/E+ WAWT 
3/8-h x 28M WASAT 3/8-h I 28M W.AA6.T 
28M x 1OOM W,A.S,B.T 2tv.4 x 1 OOM WAS&T +looM WASAT 
1OOM x 325M WASAT 1 OOM x 325M WASAT 1OOM x 325M WASAT 
-325M W,A.S.B,T -325M WASAT -329~4 x 0 WAA.S.B.T 

WASHABILIlY ANALYSIS ldenticol matrix applied to the As-Received, Crushed to -3/8’, and Crushed to -lOOM Coals. 

Den& Fraction 
Float 1.25 
1.25x 1.30 
1.30x 1.35 W;A;S;E:T 
1.35 x 1.40 W.&SAT 
1.40x 1.60 WAS.8.T 
1.60x 1.80 WASAT 
1 .BO x 2.00 WASAT 
2.00 x 2.45 W.A.S.E.T 
2.45 Sink WAS.B.T 

Performed on only the +%-in, % x 28M. 28 x 1 OOM, and -1 OOM size clases, 

* Antimony, Arsenic, Barium, Cadmium, Chromium, Fluorine, Lead, Mercury, Nickel, Selenium, Silver, and Zinc. 

** W,A,S,B,T = Weight %, Arh %, Total Sulfur %, Heating Value (&u/lb), Trace Elements (ppm or ppb) 

All coal samples were processed in accordance with 
laboratory procedures recommended by the Electric Power 
Research Institute (Report CS-5644, Volume Number 4, 
Laboratory Guidelines and Procedures: Low-Rank Coal 
Analysis) and the American Society for Testing and 
Materials (Volume 05.05, Gaseous Fuels; Coal and Coke). 
These documents address and detail unique and &ective 
methods for treating and analyzing low-rank coal samples. 
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Data Reduction Procedures Recent results from coal washability studies not related to 
this work have indicated that using heavy organic liquids to 
separate coal finer than about %-in. into progeny gravity 
fractions to measure the specifc gravity distribution of the 
sample can often produce distributions that are skewed. 
Two prevailing theories are that these heavy liquids-- 
commonly known as Certigrav--are being trapped into 
cracks and crevasses in the coal particles or are being 
absorbed onto the surfaces of the coal, thereby increasing 
the apparent specific gravity of the particles. This causes the 
coal particles to report to the incorrect gravity fraction 
during separation. This phenomenon appears to be more 
pronounced in lighter gravity fractions (1.25 to 1.5 specific 
gravity intervals), i.e. in those fractions where most of the 
organic material (coal) reports. 

Coals from the Powder River Basin typically contain large 
amounts of particles that report to light gravity fractions. 
These low-rank coals also tend to be very porous and 
absorbent. Knowing that these characteristics can ultimately 
result in inaccurate measurements of specifc gravity 
distributions, CQ Inc. engineers believed that an alternate 
washability methodology would be needed to provide more 
reliable results for laboratory gravity separations of coal 
samples from the Powder River Basin. Two methods were 
considered: 

. Cesium Chloride Method 

. Modified Certigrav Method 

Though not yet a standardized gravity separation method, 
cesium chloride-water solutions can be used to e%ective.ly 
separate coal into gravity classes below a specific gravity level 
of about 1.8. This limitation on specific gravity level is due 
to the solubility limit of cesium chloride in cold water: a 
completely saturated cesium chloride-water solution has a 
specific gravity around 1.8. Above specific gravities of 1.8-- 
in the density range where little skew in gravity distributions 
is noted-Certigrav is used to complete the separations. 
Unfortunately, this method requires expertise not yet widely 
available and is currently very costly, almost three times the 
cost of Certigrav washabiities. 
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As a lower cost alternative, CQ Inc. used a modified heavy 
liquid method to complete washabilities. For this work, this 
included coal that was crushed to minus 3/8-in. and minus 
100 mesh topsize. The method consisted of four basic 
steps: 

step. Complete a laboratory six distribution 
measurement on a sample of as-received coal crushed to 
the topsize desired. Analyse all products. This 
represents the size washability of the coal sample. 

step. On another sample lot of as-received coal, use 
Certigrav washability techniques to separate the coal 
into two subsamples: one 1.3 specific gravity float 
product and one 1.3 sink product. 

ster,. Crush the 1.3 specific gravity sink material to 
the desired topsize, then use Certigrav washability 
techniques to separate the coal into the desired gravity 
classes. Analyze all products. 

Ster,. Mathematically combine the analytical results 
of the 1.3 specific gravity sink gravity fractions with the 
corresponding gravity liacrions of the 1.3 float product 
and re-normalk the mass fractions in each gravity 
interval. This represents the gravity washability of the. 
coal sample crushed to the desired topsize. 

Using the modified washability method actually provided 
two advantages. First, it minim&d the probability of 
obtaining inaccurate measurements of specifc gravity 
distributions caused by interactions of heavy liquids with 
tine coal. Second, it precluded crushing of 1.3-float 
material, which would probably not be crushed in 
commercial-scale coal cleaning operations anyway because it 
is almost entirely clean coal. In other words, this material 
would not be crushed because the amount of mineral matter 
that can be liberated is likely to be insignificant. 
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EVALUATION OF COAL 
QUALITY DATA 

In order to evaluate the general theoretical cleanability of 
Powder River Basin coals relative to removal of mineral 
matter and selected trace elements, CQ Inc. completed 
detailed raw coal characterisations and impurity liberation 
assessments for each of the five coal samples collected. 

Coal Characterizationr In a raw coal characterization, comprehensive laboratory 
analyses such as head analyses and size and gravity 
washabilities are performed on samples of raw coal to 
provide detailed information about its quality. Complete 
results of raw coal characterizations for the five Powder 
River Basin coals are given in Appendix A. 

Tables 3 and 4 s-arize important raw coal quality 
parameters for the Montana and Wyoming coals, 
respectively. Total moisture content of the coals from 
Montana ranged from 22.7 to 25.8 percent. The sample of 
Rosebud-McKay Seam coal from Westmoreland Resources, 
Inc.‘s Absaloka Mine contained 10.7 percent ash and about 
0.8 percent total sulfiu on a dry basis. Based on a moist, 
mineral matter free heating value of 9680 Btu/lb, this coal 
has an apparent rank of subbituminous B. Potential sulfiu 
dioxide emission is about 1.4 lbs/MBm, slightly over the 
1990 Clean Air Act Amendment Phase II mandate level of 
1.2 lbs/MBtu. Subbituminous B rank Rosebud Seam coal 
from Western Energy Company’s Rosebud Mine contained 
over 9.0 percent ash and 0.8 percent total sulfur on a dry 
basis. This coal also has potential suhiu dioxide emissions 
of about 1.4 Ibs/MBtu. Due to their low ash fusibility 
temperatures, these lignitic-ash coals are classified as high 
slagging. With relatively low amounts of sodium oxide, 
both coals are classified as low fouling. 

As shown in Table 5, these samples from Montana exhibit 
small variances in quality as a function of particle size except 
in the very coarse and very f?ne size classes. The cumulative 
ash content in Rosebud-McKay Seam coal, however, is 
somewhat higher in coarse size classes than in fine size 
classes, but increases markedly when minus 325 mesh 
material is included in the raw coal. This indicates that fine, 
high-ash clay material is probably present in this raw coal. 
Rosebud Seam coal quality does not vary distinctly as a 
function of particle size except that coal coarser than 
1 1/2-m. contains less sulfur than any other size fraction. 
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Table 3. Montana Raw Coal Quality Summary 

Total Moisture (Wt %) 

Fixed Carbon (wt %) 

Volatile Matter (wt %) 

Ash (Wt %) 

As-Received 

25.76 

36.93 

29.39 

7.92 

49.74 

39.59 

10.67 

A&eceived qTy 

22.73 

35.49 45.92 

34.69 44.90 

7.09 9.18 

Heating Value (Btu/lb) 8509 11462 

Total S&r (wt %) 

hitic Sulfur (wi %) 

Organic sdfur (wt %) 

Lbs SO,/MBtu 

0.58 

0.17 

0.40 

0.78 

0.22 

0.54 

1.36 

8940 11570 

0.62 0.80 

0.19 0.25 

0.42 0.54 

1.38 

Carbon (WI %) 55.64 74.95 

Hydrogen (Wt %) 1.10 1.48 

Nitrogen (Wt %) 0.64 0.86 

On/gen (wt w 8.36 11.25 

Chlorine (Wt %) 0.03 

49 

0.04 

Grindability (HGI] 

51.45 66.59 

3.85 4.98 

0.77 .’ 0.99 

13.49 17.46 

0.04 0.05 

50 

Ash Fusibility (“F) 

(Reducing/Oxidiring) 

Initial Deformation 

Softening 

Hemispheriml 

Fluid 

2180/2215 2150/2225 

2210/2245 2190/2290 

224512305 23OQl2320 

2X10/241 0 2360/2405 

Slogging Index (Clossificotion] 2205 (High) 2184 (High) 

Fouling Index (Classificationj- 1.2 (Low] 0.2 (law) 

Abroloka Mine Rosebud Mine 
Rosebud-McKay Seam Rosebud Seam 

Big Horn County Rosebud Countv 

Dry Basis 

Adpes repod.3d on 0” SOJrea bask. 
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Table 4. Wyoming Raw Coal Quality Summary 

Total Moisture (wt %) 

Fixed Co&m (wt %) 

V&tile tAon*r (wt %) 

Arh (Wt %) 

As-Received 

29.20 

34.41 48.60 

32.38 45.74 

4.01 5.66 

As-Received 

27.15 

35.12 

33.23 

4.50 

48.20 

45.62 

6.18 

A.-Received 

26.01 

36.92 

31.66 

5.41 

49.90 

42.79 

7.31 

Heating Volu, (BMb) 8529 12045 8801 12080 8733 11803 

Total Sulfw (wt %) 0.34 0.47 

Pyitic Sultur (wt %) 0.06 0.09 

Organic Sulfw (wt %) 0.26 0.37 

Lb5 SO,/huttu 0.78 

0.22 

0.01 

0.20 

0.30 

0.01 

0.28 

0.50 

0.28 

0.07 

0.21 

0.38 

0.09 

0.29 

0.64 

Co&m (wt 96) 

Hydrogen (wt %) 

Ntr~an pat %) 

orysen wt %I 

Chlorine (wt %) 

48.56 68.58 

3.52 4.90 

0.67 0.95 

13.70 19.36 

0.08 0.11 

51.11 70.15 50.49 68.23 

3.46 4.75 3.37 4.55 

0.66 0.91 0.79 1.07 

12.90 17.72 13.65 18.44 

0.07 0.06 

Grindabitii (HGI) 63 

0.05 

53 

0.04 

47 

Ash Furibitii (aF) 

(Reducing/Oxidizing) 

tnitial Deformation 

Soft.ZklQ 

Hemispherical 

Fluid 

2030/2160 

2080/2205 

2120/2315 

2160/2410 

2125/2160 

213OiZ175 

2145,220o 

2085/2135 

2120/2170 

2145,22OO 

22OOf2245 

%QQi"Q Index (CtOSS.) 2087 (Seven) 

Fouling tnder (Class.) 0.9 (Low) 

2140 (High) 

1.2 (Low) 

2108 (High) 

2.0 (Lowe 

Belle Ayr Mine Rochelle Mine Antelope Mine 
Wyodak Seam Wyodak Seam Wyodak-Anderson Seam 

Campbell County Campbell County Converse County 

Dry 

Adyseyses reported on on SO&e borir. 

18 a&,.= .~,+~Na90lM101-0, 'J="‘Z,lW3 



Table 5. Coal Qualiiy Summary of Size Fractions of Montana Powder River Basin Coals. 
As-received Samples (hy ~asis~. 

e 
+1-l/2 in. 

l-l,2 x 3/4 in. 

3N x 318 in. 

3/8in.x 20M 

28xlOOM 

lOOx325M 

+o 

Abroloka Mine 
Rosebud-McKay Seam 

BiQ Horn County 

Cum. Cum. Cum. 

u m )6 

2.51 13.96 1.03 

,23.69 11.39 0.75 

49.01 10.39 0.76 

90.89 9.64 0.80 

95.94 9.70 0.81 

97.36 9.76 0.82 

lOO.OQ 10.48 0.81 

~yse.reportedoon D SO&e borir. 
Cum. = C"rn"lotive 

Rosebud Mine 
Rosebud Seam 

Rosebud County 

Cum. Cum. CWll. 

WI% - ti % 

4.33 9.42 0.50 

36.72 10.02 0.88 

62.86 9.65 0.91 

94.82 9.28 0.88 

98.26 9.28 O.BS 

99.11 9.30 0.89 

loo.w 9.39 0.88 

Coal samples from Wyoming rangedfrom about 26 to 29 
percent in total moisture content. Wy& Scam coal 
samples from Powder River Coal Company’s Rochelle Mine 
and AMAX Coal Company’s Belle Ayr Mine contained 5.5 
and 5.3 percent dry basis ash, respectively. Both coal 
samples also contained low total suliiu contents: 0.3 and 
0.5 percent on a dry basis, respectively. These Wyodak 
Seam coals have potential sulfur dioxide emissions less than 
0.8 1bsjMBt-u. Based on moist, mineral matter free heating 
values, these coals have an apparent rank of 
subbituminous C. 

The coal sample from Antelope Coal Company’s Antelope 
Mine is from the Anderson or Wyodak-Anderson Seam and 
is also subbituminous C in apparent rank. This coal sample 
contained about 7.3 percent ash and 0.4 percent total sulfur. 
As with the other two Wyoming coals, this sample has 
potential sulfiu dioxide emissions much less than mandated 
compliance level of 1.2 lbs/MBtu. 
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Based on ash fusibility temperatures, the coal samples from 
Rochelle and Antelope mines are classified as high slagging, 
while the Belle Ayr coal sample is classiied as a severe 
slagging coal. All of these lignitic-ash Wyoming coals 
contain little enough sodium oxide to be classified as low 
fouling. 

Table 6 shows that the coal samples from Wyoming do not 
vary appreciably in quality as a fimction of panicle siz.e. 
However, Figure 6 shows that like the two coals from 
Montana, fine high-ash clay material is also present in these 
raw coals. 

Table 6. Coal Quality Summary of Size Fmciions of Wyoming Powder giver gasin Coals. 
As-received Samples (fry Basis). 

R&&WC 

+1-l/2 in. 

l-l/Z I 314 in 

3/4 x 3/8 in. 

3/k? in. x 28M 

28xlOOM 

lOOx325M 

+o 

Belle Ayr Mine Rochelle Mine 
Wyodak Seam Wyodok Seam 

Com&ell Counfv Campbell Counh, 

Antelope Mine 
Wyodak-Anderson Seam 

Converse county 

C”f-ll. 

Wtk 

6.44 

37.92 

62.29 

99.02 

99.74 

99.89 

100.00 

* 

5.29 

5.39 

5.39 

5.43 

5.43 

5.43 

5.44 

Cum. 

X 

0.46 

0.44 

0.43 

0.44 

0.44 

0.44 

0.44 

s 

23.15 

51.13 

72.61 

99.06 

99.75 

99.91 

100.00 

Cum. Cum. 

X Y 

5.50 0.30 

5.09 0.30 

5.94 0.30 

6.05 0.30 

6.06 0.30 

6.06 0.30 

6.07 0.30 

u 

8.79 

39.42 

62.57 

96.14 

98.87 

99.55 

1 w.00 

Cum. C”ltt. 

% X 

7.26 0.40 

6.74 0.38 

6.87 0.37 

7.01 0.38 

7.02 0.39 

7.03 0.39 

7.08 0.39 

Analyser reported on an so,-free bask.. 
Cum. = C”m”lati”e 

Examination of ash mineral compositions measured by 
chemical analyses and by computer-controlled scanning 
electron microscope (CCSEM) analyses by the University of 
North Dakota (detailed in Figure 6) show that the five coal 
samples from the Powder River Basin contain significant 
amounts of silicon and aluminum oxides, some of which are 
ostensibly sheet-structure ahuninosilicat~ (kaolinite and 
montmorillonite clays). As would be expected from 
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Figure 6. Ash Comporitlon of Powder River Basfn Coal Samples. Chmiml and CCSEM AnoJyse~. 
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Impurities liberation 
Assessments 

sandstone and siltstone overburdens, the primary 
constituents of ash from these coals are silicas and clays. It 
can also be inferred from the raw coal characterization data 
on the five Powder River Basin coals that during physical 
coal cleaning, heating value (energy) recoveries over 95 
percent should be easily attainable. Moreover, since minus 
28 mesh material in four of the five coals is lower in quality 
than in coarser size fractions, size- and gravity-based 
cleaning techniques would be the most effective means to 
remove moderate amounts of mineral matter from these 
coals. 

A liberation assessment involves crushing samples of raw 
coal to various sizes and se.parating each sample into discrete 
six or gravity fractions to determine how much mineral 
matter can be potentiahy liberated from raw coal. It also 
includes studying energy recovery-quality relationships for 
the various new size and gravity fractions to determine if the 
potential cleanability of the raw coal can be improved 
through comminution (crushing or grinding). 

For the Rosebud-McKay and Rosebud Seam coals from 
Montana, 95 percent energy recoveries can be attained 
during coal cleaning if separations are eEected at a specific 
gravity of about 1.6. As shown in figures 7 and 8, cleaning 
as-received Absaloka Mine coal can theoreticaUy produce a 
coal having almost 8.0 percent ash and potential suifur 
dioxide emissions less than 0.9 Ibs/MBtu, while recovering 
95 percent of its heating value. These levels represent a 
theoretical reduction of ash and sulfiu dioxide levels in as- 
received coal of about 30 percent. Crushing this coal to a 
3/S-in. topsize improves the potential for removing suIfur 
dioxide only slightly. However, if this coal is crushed to 
100 mesh and then cleaned, the theoretical reduction of ash- 
and sulfur-bearing minerals from the raw coal can be 
increased by an additional ten percent. 

Similarly, figures 9 and 10 show that the quaky of Rosebud 
Mine coal can be improved signiiicantly by physical coal 
cleaning. Cleaning this coal can potentially reduce ash and 
sulfiu dioxide levels 25 and 45 percent, respectively, at 95 
percent energy recovery of the as-received coal By crushing 
to a 3/8-m. or 100 mesh topsize and then dearring, the ash 
and suifirr dioxide reduction may be increased by about 
another 15 percent. 
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Hearing value recoveries of 95 percent can also be easily 
attained when cleaning Belle Ayr Mine, Rochelle Mime, and 
Antelope Mine coals from Wyoming if separations are 
effected at specific gravities of about 1.45 to 1.5. 
Figures 11 and 12 show that, in theory, cleaning coal from 
Belle Ayr Mine can reduce its ash level about 20 percent and 
snhr dioxide level by about five percent. However, 
crushing to a topsize as fine as 100 mesh does not improve 
the potential for removing ash-bearing minerals and 
improves the potential for reducing srrlfur dioxide only by 
about five percent. 

Data for Rochelle Mine coal (see figures 13 and 14) show 
that cleaning can theoretically reduce the ash content of as- 
received coal about ten percent, but cannot reduce potential 
snhr dioxide levels without severe penalties in energy 
recovery. Crushing this coal does not improve the potential 
for removing mineral matter, particularly since the overall 
contents of these contaminants vary less than about 0.05 
lbs/MBtu units. 

In figures 15 and 16, the potential for coal cleaning to 
improve the quality of Antelope coal is apparent. At 
95 percent energy recovery, ash levels, in an as-received coal 
sample can be potentially decreased over 40 percent by coal 
cleaning, And theoretically, potential sulfm dioxide levels 
can be decreased by ten percent by physical coal cleaning. If 
crushed to a 100 mesh topsize, cleaning can decrease the ash 
and potential sulfiu dioxide levels ten percent further. 

Crushing and sizing Montana and Wyoming subbituminous 
coals would probably also reduce the clay content of each 
coal somewhat, thereby reducing their ash and alkali 
content. 
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EVALUATION OF THE 
POTENTIAL FOR REMOVING 
TRACE ELEMENTS USING 
PHYSICAL COAL CLEANING 

TARGETED TRACE ELEMENTS 

* Antimony * Arsenic 
* Beryllium * Cadmium 
* Chlorine - anmium 
- Cobah * Lead 
* Manganese - Mercury 
. Nickel * Selenium 

Although the Clean Air Act Amendments of 1990 do not 
impose limits on air toxics emissions from power plants that 
tire fossil fuels containing trace amounts of metal elements, 
future regulations are expected to be implemented at the 
conclusion of a federally-mandated emissions study that is 
now in progress. Because of the uncertainty of the full 
effects of any such new laws, the coal characterization work 
in this study was also directed at determining whether trace 
elements that may be targeted for control can be removed 
from Powder River Basin subbituminous coals using 
physical coal cleaning techniques. 

In many cases, trace elements are associated with the mineral 
matter found with raw coal. For example, arsenic, mercury, 
and selenium are often associated with pyrite and other 
sultide minerals, cadmium is found with sphalerite, and 
chromium, nickel, and a myriad of heavy metal elementi are 
generally associated with siliceous and calcareous minerals 
(EPRI Report GS-6575, 1989). There are also other cases 
where trace elements are associated with the organic coal 
structure almost entirely. For the-se reasons, considerable 
research by the Electric Power Research Institute and other 
organizations has focused on characterizing the mobilization 
of elements in coal, its combustion gases, and ash residues. 
A better understanding of the mobility of trace elements in 
coal and combustion residue streams will help determine 
whether it is feasibly or environmentally advantageous to 
remove trace elements before combustion. 

Since many of the trace elements found within coal are 
usually associated with unwanted mineral matter, using 
conventional coal cleaning techniques to remove mineral 
matter will effcctivcly decrease the content of trace elements 
in the coal and reduce air toxics emissions resulting from its 
combustion. To evaluate this premise, the products from 
each of the size and gravity fractions from the coal/mineral 
matter cleanability characterizations were analyzed for many 
of the trace elements targeted for control: 

. Arsenic . Barium 

. Chromium l Fluorine 

. Lead . Mercury 

. Nickel . Selenium 

. Zinc 
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Other elements which were also measured in each of the 
subbituminous coals included antimony, cadmium, and 
silver. However, in every sample fraction, the measured 
concentration of each of these elements was less than the 
minimum ASTM detection limit. 

In addition to these elements, the concentrations of fluorine 
and zinc were also determined for each coal sample. These 
analyses were completed in lieu of measuring the amounts of 
beryllium and cobalt, both of which are listed as elements of 
concern in Title III of the 1990 Clean Air Act Amendments, 
for several reasons. First, though not expressly mentioned in 
Title III as elements of concern, many comnounds 
containing these elements are targeted. Second, previous 
studies by CQ Inc., EPBI, and the U.S. Geological Survey 
indicate that the beryllium contained in many coals usually 
occurs in association with the organic coal structure and is 
therefore not easily removed using physical coal cleaning 
methods. These studies also indicate that the amount of 
cobalt contained in coal is typically very low and is, at times, 
not easily measurable. Last, if the reduction of fluorine and 
zinc emissions becomes important these elements will likely 
be removed easily using coal cleaning since they tend to 
occur in association with gangue minerals such as clay and 
pyrite. 

The contents of chlorine and manganese--currently targeted 
for emissions regulation--were also determined since utilities 
correlate their presence with influences on high-temperature 
corrosion in boilers. However, due to project limitations, 
only head samples of the five coals were analyzed for these 
elements. 

All trace element analyses completed in this work were 
measured using Same-, cold vapor-, and graphite fumace- 
atomic absorption spectroscopy techniques or ion selective 
electrode methods. These procedures are described in detail 
in the 1990 EPBI report, “Laboratory Guidelines and 
Procedures: Trace Elements in Coal,” Vol. 5, 
(EPBI Report CS-5644). 

Tmce Elements in Run-of-Mine 
Powder River Basin Cad 
Bamples 

Analysis of run-of-mine coal samples from the Absaloka, 
Rosebud, Belle Ayr, Rochelle, and Antelope mines shows 
that the occurrence and content of trace elements in Powder 
River Basin (PBB) coals vary markedly throughout the 
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region. For example, the data in Table 7 show that the coal 
samples from Montana (Absaloka Mine-Rosebud/MXay 
Seam and Rosebud Mine-Rosebud Seam) generally 
contained more arsenic, lead, manganese, nickel, and zinc 
than did those from Wyoming (Belle Ayr and Rochelle 
mines-Wyodak Seam and Antelope Mine-Wyodak/Anderson 
Seam), while the Wyoming coal samples contained more 
chlorine, fluorine, and mercury. Furthermore, the coal 
sample from Antelope Mine contained higher levels of 
chromium, lead, nickel, and zinc than did its two Wyoming 
counterparts. 

Table 7. Raw Coal Tmce Element Summary. SOTfree, Dry Basis Analyses in pp. 

Trace Element Abroloko 

Antimony co.5 

Arsenic 4.0 

Cadmium <o. 1 

Chlorine 400 

Chromium 3.9 

Fluorine 34.1 

Lead 4.9 

Lithium 24.1 

Manganese 78.1 

Mercury 0.19 

Nickel 6.3 

Selenium 1 .a 

Silver <O.l 

Zinc 16.7 

M w RoJlelle 

co.5 co.5 co.5 

3.6 2.5 1.5 

<O.l co.1 co.1 

500 1100 700 

3.5 2.7 2.7 

37.7 57.2 40.5 

5.0 2.4 1 .a 

8.9 2.1 12.6 

110.0 48.1 10.0 

0.16 0.29 0.23 

5.3 3.5 2.5 

1.4 1.2 1.7 

<O.l <O.l co.1 

9.0 8.2 5.7 

AnteloPe 

<0.5 

2.3 

co. 1 

600 

4.6 

45.5 

3.2 

4.8 

15.3 

0.24 

4.6 

1.8 

<O.l 

10.6 

Values given are overages of a11 available head, size composite, and gravity composite analyses. 

The samples from the Montana mines and the Antelope 
Mine in Wyoming contained more metallic elements 
(chromium, lead, nickel, and zinc) than did the two other 
samples, probably because the coals at these sites have more 
in-seam dilution with rock partings. Minerals containing 
these heavy elements comprise many types of 

31 CQlk * BvjatN.%.Lto101& . ,uuu,1993 



The Potential of Sizing-based 
Coal Cleaning 

Percent Rejection: The weighf 
perrentoge of on impurity in (I feed 
that is removed m refuse by the 
cleaning pmcess. Colculoted by: 

(%I in Product x Product Wt) 
%R = ,lJg - .-.----.---....___.__ _ . . . . . . ___._ 

1% in Feed x Feed WI) 

where: %R = Percent R+dion 
%I = Weight Percent of Impway 
Wt = Weight 

sandstones,siltstones, and conglomerates--common rocks n 
are formed and often deposited above, below, or within cc 
beds. Interbedded rock partings in the coal seams ranging 
in size from a few inches to over one foot thick are typical 
in coals located near the periphery of the Powder River 
Basin (G.B. Glass, Keystone Coal Industrv Manual, 1992). 

ln all of the samples anal* the levels of antimony, 
cadmium, and silver were lower than that which can be 
detected and measured accurately for each of these elements. 

In physical coal cleaning, unwanted ash-forming and sulfi~- 
beating mineral matter (commonly referred to as gangue) 
containing various trace elements can often be removed by 
identifyin% and exploiting dil%erences in physical 
characteristics such as particle size and density. The 
advantages in using sizing techniques (sieving, screening, 
cycloning, or pneumatic transport) instead of density 
separation methods to separate gangue minerals from coal 
include generally lower cleaning costs and easier processing. 

By examining individual sixe fractions of samples of run-of- 
mine or crushed coal for specific distributions of trace 
elements, investigators can determine whether sizing 
separations can prove useful in redu&ng the overall trace 
element content of PRB coals. Tables 8 and 9 show the 
concentration of nine tram elements of concern by size 
fraction in the five coal samples from the PRB. More 
detailed trace element-size fraction are in Appendix B. 

These data show that the actual cumulative concentrations of 
some of the trace elements in these samples vary markedly as 
a function of particle size, while others vary only slightly. 
More importantly, though, the weight disttibution (and, 
therefore, the potential rejection) of some of these trace 
elements can be very sign&ant, as figures 17 through 20 
show. For example, when sizing at about 28 mesh 
(0.6 mm), the amount of each of the nine trace elements 
that can be rejected from Belle Ayr and Rochelle Wyodak 
Seam coal samples while recovering over&e (plus 28 mesh) 
coal is well below five percent. However, for the Absaloka 
Mine-Rosebud/M%y Seam, Rosebud Mine-Rosebud Seam, 
and Antelope Mine-Wyodak/Anderson Seam coal samples, 
sizing at 28 mesh can result in the rejection of anywhere 
from 5 to over 50 percent of the trace elements. 
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Table 8. Cumulative Tmce Element Content of Size Fmctions of Montana PRB Coals. 
Llncrushed [Dry Basis, SO,free Anolysisj. 

Akwloko Mine. Rosebud-McKay Seam (llig Horn County) 

Element Concentraf~n (ppm) 

REGl.3d wt % Et,, Recwer, 
Size a WI k & CL E !3 Y0 f4j a In 

+1x 2.5 2.3 0.73 17.20 5.90 23.40 6.30 0.19 7.42 1.95 13.20 

1 %-a%’ 23.7 23.3 3.14 5.85 3.45 39.76 3.56 0.18 6.05 2.28 7.98 

%W/B' 49.0 49.0 4.18 4.90 3.52 30.07 3.72 0.19 5.22 1.91 6.89 

3/8WtlM 90.9 91.9 4.33 23.52 3.33 20.65 3.64 0.17 5.90 1.86 8.65 

2ax1cw 95.9 96.9 4.31 27.17 3.35 28.83 3.77 0.17 5.82 1.81 9.19 

1 OCx325M 97.4 98.3 4.27 27.75 3.46 20.79 3.82 0.17 5.86 1.81 10.30 

+o 100.0 100.0 4.18 30.59 3.95 34.69 4.10 0.17 6.27 1 .a0 17.22 

Head Sample 4.37 30.40 3.59 35.18 5.43 0.19 6.05 2.24 13.50 

Rosebud Mine. Rosebud Seam fRosebud County) 

Element Concsntration (ppm) 

RetDined wt % Btu Recovery 
* Recovery I%1 5 80 CL 1. E !%I & s. In 

+I’/2 4.3 4.3 1.73 44.00 3.53 43.20 4.94 0.10 ,’ 4.94 0.91 8.16 

l'h-aw 36.7 36.4 4.75 42.24 3.49 40.73 4.83 0.10 5.06 1.93 6.09 

%W/s 62.9 62.7 4.64 41.31 3.13 40.76 4.79 0.13 4.92 2.05 7.37 

3/aww 94.8 95.0 3.27 42.32 3.14 39.46 4.65 0.15 4.83 1.49 6.42 

28xlooM 98.3 98.4 3.30 42.81 3.17 39.1 1 4.66 0.15 4.85 1.49 6.64 

lOOx325M 99.1 99.2 3.31 42.70 3.19 39.01 4.68 0.15 4.85 1.50 6.a4 

+o 100.0 loo.0 3.29 43.11 3.24 39.37 4.72 0.15 4.90 1.49 9.07 

Head Sample 4.75 40.80 3.56 37.10 4.98 0.17 5.21 1.56 9.11 
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Table 9. Cumulative Trace Element Content of Size Fmctions of Wyoming PRg Cods. 
Uncrushed Samples (By Basis, SO,-Free Analysis). 

Sella AyrMine. WyodakSeam (Compbelf County) 

ElementConcentration(ppm) 

Retained 
si2. 

+1w 

‘h-x%’ 

%‘X3/0 

3/8WEM 

28xlOOM 

1OOx325h4 

+o 

Head Sample 

wt% 
!EE!Y 

6.4 

37.9 

62.3 

99.0 

99.7 

99.9 

1 w.0 

6.4 

37.9 

62.3 

99.0 

99.7 

99.9 

100.0 

As 80 cr E pb !a & se zn 
5.49 15.17 2.50 47.20 1.88 0.33 4.38 1.71 6.26 

4.01 25.32 2.47 57.49 2.24 0.27 3.56 1.22 7.07 

2.89 19.40 2.50 58.44 2.24 0.27 3.45 1.15 7.25 

2.50 16.43 2.47 56.16 2.20 0.29 3.18 1.17 8.31 

2.50 16.41 2.48 56.15 2.21 0.29 3.19 1.17 8.46 

2.50 16.40 2.48 56.14 2.22 0.29 3.20 1.17 8.51 

2.51 16.41 2.48 56.13 2.22 0.29 3.20 1.18 8.54 

2.71 18.80 2.91 59.30 2.43 0.28 3.88 1.20 8.04 

RoddkMine. W,x%kSeam(C.mpkllCwntyJ 

Rdoinec 
* 

+1w 

1!4?&' 

wx3/8 

3/0*20M 

28x10%4 

lOOx325M 

+o 

Head Sample 

wt% Btu Recovery 
RFcoven, -El-- 

23.2 23.2 

51.1 50.9 

72.6 72.6 

99.0 99.0 

99.7 99.7 

99.9 99.9 

100.0 100.0 

Ekmenf Concentrotion(ppm) 

k 80 cr E E 53 &i se zn 
0.48 8.68 2.66 52.30 1.62 0.23 3.01 1.54 3.36 

1.21 11.59 2.52 52.25 1.76 0.18 ,' 2.68 1.60 3.56 

1.37 23.99 2.59 51.58 1.64 0.25 2.77 1.73 4.13 

1.4s 32.88 2.58 50.14 1.69 0.22 2.79 1.70 5.27 

1.47 32.80 2.59 50.10 1.69 0.22 2.79 1.70 5.36 

1.48 32.77 2.59 50.10 1.69 0.22 2.79 1.70 5.44 

1.47 32.75 2.59 50.11 1.70 0.22 2.79 1.70 5.49 

1.50 28.00 2.79 47.20 1.78 0.23 2.29 2.50 6.48 

BntelqseMine. Wycdok-hdemon5eom (Con- Cwnty) 

Element Concanlrotion (ppm) 

* 

+I'% 

1 HW.’ 

%x3/8 

3/8'X2l3M 

28xlcw.t 

lOOx325M 

+o 

Head Sample 

wtx Btu Remcq 
Recown, 6) 

8.8 8.6 

39.4 39.5 

62.6 62.0 

96.1 96.2 

98.9 -99.0 

99.5 99.6 

100.0 loo.0 

& Bo cr f E? EQ E se 3 
4.85 9.62 4.44 58.90 4.63 0.12 4.44 2.32 7.03 

2.36 6.15 3.76 48.02 3.30 0.25 4.35 1.93 10.04 

2.57 5.72 3.44 46.94 3.49 0.21 4.04 1.77 9.19 

2.23 7.16 4.41 42.81 3.28 0.22 4.57 1.73 8.56 

2.22 7.29 4.57 42.54 3.26 0.22 4.62 1.72 9.16 

2.24 7.31 4.64 42.58 3.27 0.22 4.64 1.72 9.42 

2.24 7.73 4.72 42.70 3.30 0.22 4.68 1.71 10.25 

2.49 6.38 4.20 49.00 3.21 0.27 4.54 1.95 10.60 
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Figure 17. Cumulative Potential Removal of Arsenic and Selenium from Powder River Basin 
Subbituminous Coals Using Size-based Coal Cleaning Methods 
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Figure 18. Cumulative Potential Removal of Barium, Fluorine, and Mercwy from Powder River 
Basin Subbituminous Coals Using Size-based Coal Cleaning Methods 
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Figure 19. Cumulative Potential Removal of Chromium ond Nickel from Powder River Basin 
Subbituminous Cools Using Size-based Coal Cleaning Methods 
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Figure 20. Cumulative Potentiol Removal of Lead and Zinc from Powder River Basin 
Subbituminous Cools Using Size-based Coal Cleaning Methods 
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Moreover, these figures indicate that sizing will give higher 
rejections of heavy metal trace elements (barium, chromium, 
nickel lead, and zinc) than those expected for the other 
elements. This is probably because these heavy metal 
elements are likely to be associated with heavy minerals 
found in the rock partings within the coal seams and in the 
overburden. However, sizing these three PRB coals at 
28 mesh will also decrease coal yield by five to ten percent 
and heating value recovery by about ten percent (see 
tables 8 and 9). 

Figures 17 through 19 further show that sizing Absaloka 
Mine coal to reject trace elements is more promising than 
sizing any of the other coals. This is especially true in the 
removal of barium, fluorine and zinc, where rejections 
exceeding 55 percent can possibly be attained., probably by 
removing bar-he and pyrite particles. Computer-controlled 
scanning electron microscope (CCSEM) analyses show that 
appreciable amounts of barite (barium sulfate) and pyrite 
particles are present in run-of-mine Absaloka coal. These 
par-ticks can often have elemental substitutions of fluorine 
for barium in the barite crystalline structure and zinc for 
iron in the pyrite structure. 

The Potentiol of Grovily-bosed 
Coal Cleaning 

Using coal cleaning methods that manipulate diKerences in 
particle density (typically measured as a specitic gravity) to 
separate mineral matter from coal is more common than the 
use of skiing techniques. Gravity-based separations can be 
made with equipment such as heavy-media vessels and 
cyclones, jigs, water-only cyclones, shaking tables, and 
spirals. In order to evaluate the theoretical capability of 
using gravity-based separations to reduce the trace element 
concentration of PRB coals by removing relatively light coal 
from heavy gangue minerals, samples of run-of-mine or 
crushed coal were fractionated into specific gravity classes 
and analyzed for trace elements. Complete trace element 
data for all coal samples are given in Appendix B. 

Laboratory washability data--summarked in tables 10 
through 14 and figures 21 through 24--show that good 
potential exists for removing some trace elements using 
gravity-based separations. As shown in tables 10 through 
14, if coal and mineral matter were separated at a 1.6-float 
specific gravity, the clean coal yield (weight recovety) for all 
five coals should theoretically be greater than about 93 percent. 
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Cleaning at this separating gravity would also result in the 
rejection of anywhere from none to as much as 50 percent 
of a particular trace element. Even for the cases where a 
high level of rejection is not always possible for a particular 
element, cleaning can still reduce the total trace element 
content of the coal. For example, the cumulative rejection 
of any of the nine targeted trace elements in the coals from 
Belle Ayr and Rochelle by separating coal and mineral at 
1.6-float mean spcitic gravity will likely be less than about 
ten percent (tables 12 and 13). Nonetheless, the overall 
reduction of the total concentration of these trace elements 
will still be significantly decreased. 

Cleaning Absaloka, Rosebud, and Antelope coals at a mean 
1.6-float specific gravity, though, should significantly reduce 
the trace element content of some of the targeted elements: 
barium, chromium, lead, nickel, and zinc. Figures 21 
through 24 show that, based on the results of analyses of 
these run-of-mine samples, the potential rejection of these 
elements from Absaloka and Antelope coals can range from 
25 to 30 percent. The coal yield resulting from cleaning at 
this gravity may well exceed 90 percent (tables 10 through 
14). These figures also show that cleaning Absaloka coal 
will likely give greater overall trace element rejections than 
those obtained when cleaning Antelope or Rosebud coals. 
This is probably because Absaloka coal has higher amounts 
of ash-forming and sulfur-bearing mineral matter containing 
these trace elements than does either the Rosebud or 
Antelope coal. 

The potential for rejecting barium, chromium, and zinc by 
using gravity-based cleaning is especially high for the 
Absaloka and Antelope coals. Again, this probably indicates 
that some of the trace elements are associated with the rocks 
and minerals found with the overburden and partings in 
these raw coals. CCSEM analyses show that discrete 
particles of rutile and chromite are found in these coals and 
are probably associated with the sandstone overburden. 
Elemental crystalline substitution of chromium and nickel in 
the structure of rutile and substitution of nickel in the lattice 
structure of chromite minerals is fairly common. In 
addition, small amounts of barite particles, which might also 
contain trace amounts of fluorine, are also present in some 
of these coals and are likely associated with calcite partings 
and seam intrusions. 
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Table 10. Trace Element Analyses of Washability Products of Rosebud-McKay Seam 
Subbituminous Cool. Absoloka Mine, Big Horn County, Montono (Uncrushd, SOTfree 0-y Basis). 

Cumulathm Camposha 

b+T 0 Heating V&e 
g&T &Jt RscovMv letu/lb) 

1.25 4.1 12,312 

1.25 1.30 5O.P 12,217 

1.30 1.35 70.4 12,142 

1.35 1.40 80.2 12,082 

1.40 1.60 93.2 11,911 

1.60 1.80 95.5 11,804 

1.80 2.00 97.3 11.689 

2.00 2.45 99.1 11,534 

2.45 100.0 11.450 

Cumuldh DiNbution 

wt (%I HeatingValue 
g&c %%corery Rscovarv 

1.25 4.1 4.4 

1.25 1.30 50.9 54.3 

1.30 1.35 70.4 74.6 

1.35 1.40 80.2 84.6 

1.40 1.60 93.2 96.9 

1.60 1.80 95.5 98.5 

1.80 2.00 97.3 99.4 

2.00 2.45 99.2 99.9 

2.45 100.0 loo.0 

Element Concsnhotion (ppm) 

As 80 cr E !3 E0 E se zn 
1.14 6.70 1.10 38.21 4.22 0.10 3.40 Cl.66 6.08 

2.91 15.72 2.21 25.76 2.87 0.25 3.65 1.39 5.05 

3.47 16.43 2.48 25.71 3.22 0.21 3.95 1.40 5.30 

3.55 15.49 2.60 26.35 3.45 0.19 4.29 1.33 6.17 

3.57 15.17 3.29 29.81 4.02 0.19 5.09 1.35 10.21 

3.58 16.77 3.59 32.20 4.25 0.19 5.53 1.37 12.97 

3.56 17.62 3.81 33.61 4.48 0.19 5.85 1.42 14.61 

3.56 20.94 4.13 34.43 4.93 0.19 6.28 1.47 16.13 

3.56 28.49 4.30 34.35 5.13 0.19 6.27 1.40 19.42 

Elemenf P.&don M%l 

& A!! G f E !?a E se zn 
98.7 99.1 99.0 95.5 96.7 97.8 97.9 98.2 98.7 

58.4 71.9 73.9 61.8 71.6 31.8 72.2 52.2 86.8 

31.4 59.4 59.3 47.3 55.8 21.3 58.4 33.5 60.8 

20.2 56.4 51.5 38.5 46.0 17.4 48.5 27.6 74.5 

6.5 50.4 28.6 19.1 26.9 5.7 29.0 15.0 51.0 

3.9 43.8 20.1 10.5 20.9 3.6 20.9 11.4 36.2 

2.6 39.8 13.7 4.7 15.1 1.9 14.8 6.5 26.8 

1.0 27.1 4.9 0.6 4.6 0.6 6.8 1.6 17.7 

0 0 0 0 0 0 0 0 0 
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Table 11. Trace Element Analyses ol Washability Products of Rosebud Seam Subbituminous Coal. 
RosebudMine,RosebudCounty,Montona(Uncrurhed,SO,-freeDr/~sis). 

Cumulative Camposh 

Element Concenfrotion (ppm) 

wt WI $nJ & RecDMry 
1.25 4.6 

1.25 1.30 64.4 

1.30 1.35 80.6 

1.35 1.40 84.9 

1.40 1.60 95.9 

1.60 1.80 97.4 

1.80 2.00 98.3 

2.00 2.45 99.4 

2.45 100.0 

12,760 0.62 29.31 1.81 48.81 3.26 0.29 2.27 0.74 5.32 

12,345 3.00 30.28 2.53 32.38 3.80 0.15 3.22 1.17 4.13 

12,234 3.03 35.65 2.69 32.92 3.85 0.15 3.88 1.18 4.24 

12,175 3.01 38.05 2.82 33.17 4.11 0.16 4.07 1.14 4.27 

12,005 2.89 39.17 3.17 34.83 4.69 0.16 4.72 1.12 6.63 

11,934 2.07 40.80 3.33 35.81 4.81 0.16 4.97 1.13 7.16 

11,881 2.07 43.31 3.42 36.13 4.91 0.17 5.18 1.17 7.43 

11,786 2.96 45.95 3.58 36.59 5.07 0.17 5.48 1.30 7.73 

11,733 2.99 48.40 3.71 36.63 5.20 0.17 5.76 1.32 8.71 

Cumulath-e Dir)ribuiion 

Element R&&ion (Wt%) 

$r&@ 

1.25 

1.25 1.30 

1.30 1.35 

1.35 1.40 

1.40 1.60 

1.60 1.80 

1.80 2.00 

2.00 2.45 

2.45 

Wf 1%) HeatingV.lue 
m Recovwyl%) 

4.6 5.1 

64.4 67.8 

80.6 84.0 

84.9 88.1 

95.9 98.1 

97.4 99.1 

98.3 99.5 

99.4 99.9 

loo.0 100.0 

!s Es G! E 2 YE 

99.0 97.2 97.7 93.8 97.1 92.1 

35.2 59.7 56.1 43.0 52.9 42.7 

18.4 40.6 41.5 27.6 40.2 28.2 

14.6 33.3 35.6 23.1 32.9 23.0 

7.4 22.4 18.2 8.8 13.5 10.1 

6.5 17.9 12.4 4.7 9.8 7.5 

5.7 12.1 9.5 3.1 7.1 5.6 

1.6 5.6 4.1 0.7 3.0 3.0 

0 0 0 0 0 0 

.Ni 
.- 

98.2 

64.0 

45.7 

40.0 

21.4 

16.0 

11.7 

5.4 

0 

ss zn 
97.4 97.2 

42.9 69.4 

28.0 60.7 

26.5 58.4 

18.7 27.0 

16.7 19.8 

13.0 16.2 

2.4 11.8 

0 0 
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Table 12. Tmce Element Analyses of Washabilily Pro&Ms of Wyodak Seam Subbituminous Coal. 
Belle Ayr Mine, Campbell County, Wyoming (Uncwshed. SOS-free Dry fkks). 

Cumulathfe Cunpdte 

wt (%I 
N g& M 

1.25 30.5 

1.25 1.30 91.9 

1.30 1.35 96.1 

1.35 1.40 97.4 

1.40 1.60 99.3 

1.60 1.80 99.8 

1.80 2.00 99.9 

2.00 2.45 99.9 

2.45 loo.0 

Ulmukrlira Diddbution 

wt r-1 
Sink Flc-zt -- w 

1.25 30.5 

1.25 1.30 91.9 

1.30 1.35 96.1 

1.35 1.40 97.4 

1.40 1.60 99.3 

1.60 1.80 99.8 

1.80 2.00 99.9 

2.M) 2.45 99.9 

2.45 100.0 

ElamentConcentr.tbn(ppm) 

12,331 2.47 9.94 1.41 78.01 1.24 0.36 2.69 0.97 4.51 

12,273 2.24 14.69 1.90 54.15 1.74 0.28 2.86 1.25 5.56 

12,235 2.21 14.44 2.13 55.48 1.95 0.29 3.M) 1.23 6.26 

12,217 2.21 14.50 2.22 55.48 2.03 0.29 3.03 i.23 6.80 

12,169 2.21 15.91 2.45 55.82 2.33 0.29 3.12 1.22 7.17 

12,148 2.21 16.73 2.53 55.97 2.38 0.29 3.18 1.22 7.32 

12,141 2.22 16.87 2.56 56.01 2.40 0.30 3.21 1.22 7.44 

12,136 2.22 16.91 2.58 56.06 2.42 0.30 3.24 1.22 7.58 

12,130 2.22 17.06 2.64 56.08 2.44 0.30 3.29 1.22 7.89 

Elemsnt F+ctiin (Wt%] 

HaatingVolw 
-(%I 

31.0 

93.0 

96.9 

98.1 

99.6 

99.9 

100.0 

loo.0 

loo.0 

cr Bo cr E !3 i0 .yi se zn 
66.1 82.2 83.8 57.6 84.5 62.6 75.1 75.9 82.6 

7.5 20.9 33.8 11.3 34.3 13.4 20.3 5.8 35.2 

4.3 18.6 22.7 4.9 23.2 6.8 12.4 3.0 23.7 

3.3 17.2 18.2 3.6 18.7 5.0 10.3 2.3 16.0 

1.2 7.4 8.0 1.1 5.0 1.4 5.8 0.8 9.7 

0.6 2.2 4.6 0.4 2.7 '0.5 3.6 0.4 7.4 

0.4 1.3 3.3 0.2 1.6 0.3 2.5 0.3 5.7 

0.3 1.0 2.5 0.1 0.9 0.1 1.7 0.1 3.9 

0 0 0 0 0 0 0 0 0 
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Table 13. Trace Element Analres of Washabiliiy Products ol Wyodak Scam Subbituminous Coal. 
Rochelle Mine, CompbeN County. Wyoming [lJncrushed, SO&ee Dry his). 

Cumulative Ccmpcdie 

Wf WI 
3 & m 

1.25 26.8 

1.25 1.30 85.6 

1.30 1.35 95.8 

1.35 1.40 97.2 

1.40 1.60 99.4 

1.60 1.80 99.7 

1.80 2.00 99.8 

2.00 2.45 99.9 

2.45 100.0 

Cumulrniive Distribution 

Wf px) 
gl& * Raovny 

1.25 26.8 

1.25 1.30 85.6 

1.30 1.35 95.8 

1.35 1.40 97.2 

1.40 1.60 99.4 

1.60 1.80 99.7 

1.80 2.00 99.8 

2.w 2.45 99.9 

2.45 lw.o 

Element Concentdon (ppm) 

HcotingVolue 
&&I & 52 G F !b Ea E se zn 

12,281 2.33 11.56 1.45 42.39 1.28 0.17 1.79 1.58 3.68 

12,234 1.38 23.31 2.10 46.92 1.54 0.22 2.04 1.73 4.34 

12,172 1.44 23.77 2.36 47.50 1.58 0.22 2.21 1.75 4.29 

12,161 1.43 24.17 2.40 47.59 1.60 0.23 2.23 1.73 4.37 

12,129 1.43 25.28 2.46 47.85 1.68 0.23 2.34 1.71 4.62 

12,113 1.43 27.68 2.50 48.06 1.72 0.23 2.40 1.71 4.73 

12,105 1.43 28.06 2.51 48.14 1.74 0.23 2.43 1.71 4.78 

12,093 1.43 28.37 2.56 48.24 1.76 0.23 2.48 1.71 4.88 

12,088 1.43 28.47 2.60 48.26 1.78 0.23 2.51 1.71 5.01 

Element Re+&,n (Wt X) 

Heating Volw 
Recow t%l s I!!? cr E 3 E8 .& se zn 

27.3 56.4 89.1 85.0 76.4 80.8 80.4 80.8 75.1 80.3 

86.6 17.6 29.9 31.0 16.8 26.3 18.4 30.3 13.5 25.9 

96.5 3.5 20.0 13.1 5.7 15.1 7.3 15.5 2.1 17.9 

97.8 2.7 17.5 10.3 4.1 12.9 5.2 13.4 1.7 15.2 

99.7 0.9 11.7 5.8 1.5 6.5 1.8 7.1 0.4 8.4 

99.9 0.7 3.0 4.2 0.7 4.0 0.9 4.6 0.3 6.1 

loo.0 0.6 1.6 3.6 0.4 2.8 0.6 3.3 0.2 4.9 

loo.0 0.3 0.4 1.5 0.1 1.2 0.4 1.3 0.1 2.8 

lw.o 0 0 0 0 0 0 0 0 0 
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Table 14. Tmce Element Analyses of Woshabllily Products of Wyodak-Anderson Seam 
Subbituminous Cool. Antelope Mine, Converse County, Wyoming (Uncmshed, SO&e Dty Bosisj. 

ElemsntConcentdbn l~rnl 

$I& Floof 

1.25 

1.25 1.30 

1.30 1.35 

1.35 1.40 

1.40 1.60 

1.60 1.80 

1.80 2.00 

2.00 2.45 

2.45 

wt (%I i+eatingVolue Recovsn, (stunbl& 

6.9 12,105 1.17 

74.7 12,040 2.27 

91.5 11.976 2.11 

93.7 11,956 2.10 

98.1 11,893 2.11 

98.6 11,871 2.11 

98.7 11.862 2.11 

99.2 11,EOA 2.14 

lw.o 11,716 2.19 

Cumulallve Dishibuilar 

w(90 l+sating value 
& +xJ Rao*ary -c?G1 

1.25 6.9 7.1 

1.25 1.30 74.7 76.7 

1.30 1.35 91.5 93.5 

1.35 1.40 93.7 95.6 

1.40 1.60 98.1 99.6 

1.60 1.80 98.6 99.9 

1.80 2.00 98.7 99.9 

2.00 2.45 99.2 lw.o 

2.45 loo.0 loo.0 

!!2 cr E pb YR & sa zn 

3.15 1.84 35.04 1.56 0.13 2.12 1.38 4.95 

4.32 2.05 43.33 2.19 0.22 3.57 1.71 7.34 

4.03 2.54 43.69 2.30 0.21 3.72 1.64 7.04 

4.05 2.73 43.64 2.32 0.21 3.80 1.62 7.55 

4.64 3.11 43.73 2.47 0.21 3.94 1.60 8.58 

4.98 3.32 44.09 2.56 0.21 A.04 1.60 8.87 

5.08 3.40 44.20 2.60 0.21 4.07 1.60 9.02 

6.30 3.88 44.45 2.83 0.21 4.27 1.61 9.64 

7.69 4.81 44.80 3.17 0.22 A.64 1.63 10.97 

Element F+ction (Wt %) 

r !& Q r 3 k!8 .yj ss z!? 
96.3 97.2 97.4 94.6 96.6 95.7 96.9 94.2 96.9 

22.5 58.1 68.2 27.8 48.2 24.3 42.5 21.8 50.0 

11.8 52.1 51.4 10.8 33.7 10.7 26.6 8.4 41.2 

10.0 50.7 46.9 a.7 31.2 8.5 23.3 6.8 35.5 

5.5 40.8 36.5 4.2 23.5 5.0 16.7 3.7 23.3 ' 

4.9 36.7 32.4 3.0 20.4 4.5 14.6 3.3 20.8 

4.7 35.2 30.5 2.6 19.1 4.3 13.7 3.2 19.2 

3.0 18.9 20.1 1.6 11.5 3.4 8.9 2.2 13.0 

0 0 0 0 0 0 0 0 0 
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Figure 21. Cumulative Potential Removal of Arocnic cmd Selenium from Powder River Bclsin 
Subbituminous Cools Using Gmvfty-based Cool Cleaning Methods 
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Figure 22. Cumulative Poientiol Removal of Barium, Fluorlne,,and Mercwy hm Powder River 
Rosin Subbituminous Coals Using Gmvlfy-based Coal Cleaning Methods 
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Figure 23. Cumulative Potential Removal of Chromium and Nickel from Powder River gasin 
Subbituminous Cools Using Gravity-bored Cool Cleaning Methods 
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Figure 24. Cumulative Potential Removal of lead and Zinc from Powder River Basin 
Subbituminous Coals Using Gmviiy-bared Coal Cleaning Methods 

-30 

- 20 

1.60 1.80 2.w 2.45 

Float Specific Gravity 

50 

40 

30 

20 

10 

0 
1.60 1.80 2.00 2.45 

Float Specific Gravity 

49 CQh. - Bn+ No. 9ODOl01-04 . Jus it?, 1003 



Finally, in all of these cases, the theoretical removal of trace 
elements and, unfortunately, the losses of coal yield resulting 
from cleaning will be somewhat higher than that indicated 
This is because, for convenience of discussion, the 
projections of the cleanability of these coal samples were 
extrapolated from cornposited analyses of the entire coal 
sample and not on those of specific size fractions. In 
practice, gravity-based processes can usually treat only 
certain sizes of particles in an effective manner and are 
generally very ineffective on particles liner than about 
100 mesh. 

The Potential for improving 

Tmc= Elemen+ Removal +hrough 
Trace element analyses were also completed on washabiicy 

Mineml Matter Libemtion 
products of samples of all five PRB coals that were crushed 
to minus 100 mesh to increase the degree of liberation of 
ash-forming and sultiar-bearing minerals (Appendix B). As 
with the uxrushed coal washability studies, by examking 
the trace element content of individual density fractions of 
the progeny distributions, potential improvements in the 
removal of mineral matter and trace elements during coal 
cleaning can be predicted and evaluated. 

Improved mineral matter liberation should be character&d 
by increases in the distribution of material in relatively light 
and heavy gravity fixtions and accompanying decreases in 
the weight distribution of locked coal-mineral matter 
particles in intermediate gravity fractions--this is most easily 
tracked by ex amining increases in the amount of heavy 
(2.0~sink) material. Decreases in the distribution of very 
light or very heavy material in unauahed versus crushed 
coals cannot occur, in reality, since the original amount of 
material in these end-member gravity tiactions cannot 
migrate to lighter or heavier fractions. 

As the data in Table 15 show, the potential rejection of 
heavy minerals containing chromium, nickel, lead, and zinc 
might be increased by as much as 20 percent for Absaloka, 
Rosebud, and Antelope coals if the run-of-mine coals are 
first crushed to minus 100 mesh and then cleaned using a 
gravity-based method. In general, these same trends can be 
noted for the other coals and for other elements in the coals, 
but the increases in the trace element distribution in the 
2.0~sink gravity fraction are not usually as significant. 
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Table 15. Potential Improvements in the Removal of Tmce Elements Through Increased Mineral 
Mancr liberation. Cumulative Froctionol Distribution of 2.0-Sink Material in Uncrushed and Crushed to 100 Mesh 
Po!Nder River Bosin Co& f-w %). 

* 

Absdok~ 

R-bud 

Belle A,T 

Rochelk 

AntekDa 

Mines - 

Absd&o 

Rosebud 

Belle Ay 

Rahdk 

Amlop 

Arsenic Selenium BDri”rn Fluorine M.WC”V 

Uncrvrhed m Unuurhsd * Uncrurhed s Uncmrhed m Unmshed -IM)M 

3.8 3.9 11.5 9.0 43.8 42.0 10.4 12.7 3.6 3.4 

6.5 7.1 16.7 5.5 17.9 11.4 4.8 9.6 7.5 7.1 

0.7 2.8 0.4 1.7 2.2 8.3 0.5 2.2 0.5 2.9 

0.7 1.4 0.2 0.5 3.0 1.6 0.7 7.1 1.0 1.4 

4.9 6.7 3.3 4.5 36.7 41.6 3.0 5.3 4.6 6.4 

Chromium Nickel Lead Zinc 

Uncrurhec * Uno-“shed * Unrmrhed 3 Uncrurhed * 

20.2 9.4 21.0 7.2 21.0 29.8 35.3 45.8 

12.5 13.8 16.0 23.0 9.8 1 a.4 19.9 31.6 

4.7 7.7 3.6 9.5 2.8 13.8 7.3 13.0 

4.2 7.2 4.6 4.6 4.0 6.6 6.1 ,’ 9.4 

32.3 39.8 14.6 30.7 20.4 28.3 20.7 40.7 

ln some cases, though, the changes in these distributions do 
not appear to follow accepted trends (less material of 
2.0-k& density is reported to be in the crushed coal than 
was in the uncrushed coal). Concluding that crushing is 
actually effective in these instances is, therefore, arguable. 

Large improvements in rejection should not be totally 
expected, however, because these subbituminous coal 
samples typically have fairly low amounts of mineral matter 
and pyrite to be liberated. Thus, although crushing appears 
to be effective for improving the liberation and subsequent 
removal of trace elements from these coals, it is probably not 
cost justified in most cases. 
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CHARACTERIZATION OF 
PETROLEUM COKE 

Another material that Northern States Power Company’s 
King Station and many other utilities often use as a boiler 
fuel is petroleum coke; unfortunately, it often contains 
relatively high amounts of total sulIiu and appreciable 
amounts of many metal elements. 

Petroleum coke, either delayed or fluid type, is a solid 
residue product of the distillation and carbonization of crude 
and refined petroleum. It primarily consists of low volatile 
carbon and hydrocarbon compounds and various amounts of 
sulfur and metal trace elements that were originally found in 
the form of complex salts within the crude. Petroleum coke 
is also naturally low in ash-forming minerals. 

To learn more about the types and distribution of the 
contaminants in petroleum coke, and to ascertain whether 
this fuel can be cleaned to reduce the sulfur and trace 
element contents, a sample of petroleum coke from Koch 
Carbon’s Pine Bend Plant in Minnesota was submitted for 
various analyses: proximate, ultimate, particle size 
distribution, and trace elements (see Appendix C). 
Washability analyses were not performed because several 
other characterizations of petroleum coke completed by 
CQ Inc. have shown that it usually contains very little ash- 
forming minerals and, as a result, does not vary much in 
gravity distribution. 

Table 16 shows that this sample of petroleum coke has an 
extremely high as-received basis heating value 
(15,140 Btu/Ib), a very low total moisture content (less than 
0.5 Wt %), and measures over 8.0 lbs SOJMBtu. Since the 
ash content of the petxoleum coke is well below one percent, 
gravity-based cleaning of petroleum coke will probably not 
be very effective in increasing the heating value of the 
petroleum coke enough to mask its large sulfiu content. 
The potential for cleaning petroleum coke using sizing 
methods is not much better. As shown in the size-sulfitr 
distribution data in Table 16, the variation of suliiu as a 
function of particle size is not significant. The amounts of 
trace elements in this sample of petroleum coke are also 
fairly low, with the exceptions of chlorine, nickel, and 
vanadium. Based on these results, cleaning petroleum coke 
to improve its quality for tiring in utility boilers will 
probably need to be accomplished using chemical cleaning 
methods. 
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Table 16. Petroleum Coke Quality Summary. (SO,free, Dry Basis) 

Proximate Anaiysas 
w w 

To101 Moisture 

Fixed Carbon 

Volatile Matter 

Ah 

Heating Value (&u/lb) 

lbs SO,/MBtu 

Ultimate Analyses 
w w 

0.27 COrbOfl 

90.43 Hydrogen 

9.19 Nitrogen 

0.38 oxyB.n 

sulfw 

15,141 

8.02 

Grindability (HGI) 28 

87.20 

3.67 

1.58 

1.09 

6.08 

Trace 
Elements 

Arsenic 

Barium 

Chlorine 

Chromium 

Fluorine 

Lead 

Lithium 

Mercury 

Nickel 

Selenium 

Thallium 

Tin 

Titanium 

Vonodi;m 

Zinc 

~2.0 ppb 

1.21 ppm 

300 ppm 

i .6a ppm 

14.9 ppm 

0.26 ppm 

0.07 ppm 

66.1 ppb 

182.8 ppm 

~2.0 ppb 

<0.5 ppm 

1.13 ppm 

19.3 ppm 

360.0 ppm 

0.88 ppm 

Incremental Size Analyses 

Retained ~0 Ash Content sulfur Content Heating Value 
s;le A (wt i!!al @luJbJ Ibs SOJMBtu 

+%-in. 50.9 0.36 5.91 15,142 7.80 

‘/a x 2BM 44.0 0.30 5.95 15,141 7.85 

28 x 10oM 3.6 0.56 5.86 15,123 7.74 

100 x 325M 1 .o 1.19 5.79 14.976 7.83 

-325M 0.5 4.55 5.65 14,366 7.86 
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THE COST OF CLEANING 
POWDER RIVER BASIN COAL5 

Coal cleaning is not currently conducted on PRB 
subbituminous coals, since the coals being mined are 
sufficiently low in ash and sulfur content to meet the present 
quality demands of the steam coal market. However, 
concerns with air toxic emissions resulting from the 
combustion of coals containing high amounts of metallic 
trace elements may eventually make cleaning necessary. 
Based on coal characterizations completed on PRB sample-s, 
the potential for reducing these contaminants using physical 
coal cleaning is technically feasible. However, this does not 
ensure that the economics of coal cleaning operations are 
feasible. 

To examine the economics of the cleaning PRB coals, 
CQ Inc. engineers completed a preliminary cost estimate for 
two types of cleaning plants: 

. Air-table Plant 

. Dry Screen/Jig Plant 

A 1,000~tph air-table plant with support equipment was 
designed and costed to model installations where a lack of 
processing water is likely--this condition is expected for most 
sites located in the Powder River Basin. A l,OOO-tph dry 
screening/jig plant with minimal ancillary equipment was 
also costed to represent those systems where more intensive 
coal cleaning will be required and where a sufficient water 
supply may be available. Table 17 summarizes the cost 
breakdown for each of these designs. Complete cost model 
information and assumptions are provided in Appendix D. 

Table 17. R&mated Cotis of Coal Cleaning PRg.Coalr. 
1991 Dollor% 

Operating Costs (in Thousands) 
l Labor 
l Supplies & Expenses 
. Other (Insurances, Taxes) 

Capitol Costs (in Thousands) 
l Equipment 
l Installation 

Total 

Air-table Plmi Jia 

$917 $1,272 
S2.466 $2,178 

$338 $345 

55,881 $4,467 
$3,214 $4,605 

% 1 .ZO/mw ton $1.27 raw ton 
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The estimated cleaning costs (in 1991 dollars) of $1.2O/raw 
ton for an air-table plant and $1.27/raw ton for a dry 
screen/jig plant that are shown in Table 17 represent only 
preliminary estimates of the economics for cleaning PRB 
coals. These estimates are not meant to be complete cost 
analyses for the implementation of coal cleaning, but are 
given for relative comparison to current cleaning operations 
in other coal fields. 

These costs compare favorably with respect to those for 
existing coal cleaning operations in the U.S. and indicate 
that cost-effective process flowsheets can be designed for the 
cleaning of PRB coals if the need develops. 
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The results of raw coal characterization and liberation 
potential studies on five Powder River Basin coals indicate 
that moderate improvements in coal quality can be achieved 
through physical coal cleaning. While obtaining 95 percent 
energy recovety, potential sulfur dioxide emissions from the 
Montana coals can be reduced at least 30 percent through 
cleaning, allowing these coals to meet the fiuure compliance 
level of 1.2 Ibs/MBm for strFur dioxide emissions. By 
cleaning these coals after crushing to a topsize of 100 mesh, 
the ash and sulfix content of the clean coals may be 
decreased by an additional 10 to 15 percent. 

Crushing to a topsize of 100 mesh and cleaning Wyodak 
Seam subbituminous coals from Wyoming can potentially 
decrease their ash contents by 10 to 20 percent. Crushing 
and cleaning Wyodak-Anderson Seam coal can theoretically 
decrease ash levels over 40 percent and reduce sul&r dioxide 
emissions as much as ten percent. However, all of the 
Wyoming coals in this study already have potential suhiu 
dioxide emissions less than 0.8 lbs/MBtu, well below 
Phase II compliance levels. 

The traor element content of the clean coals can also be 
reduced by way of physical coal cleaning techniques, but 
rejections will vary from coal to coal: By sizing run-of-mine 
coal at about 28 mesh, the rejection of nine elements of 
concern should range from 5 to 50 percent, while coal yields 
over 90 percent are attained. Sizing of Rosebud, Antelope, 
and, especially, Absaloka mine coals will likely give higher 
rejections of barium, chromium, fluorine, lead, nickel, and 
zinc than sizing of Belle Ayr and Rochelle mine coals. 
Similarly, cleaning these subbituminous coals using gravity- 
based processes can potentially give 90 percent coal yields, 
while rejecting anywhere from zero to 50 percent of the 
trace element contaminants. 

Crushing followed by gravity-based cleaning may increase 
the rejection of trace elements by as much as 20 percent, but 
only for those coals where most of their mineral matter is 
associated with rock partings within the coal bed. 

In conclusion, mineral matter and trace elements will likely 
be rejected more easily from coals from the northeastern and 
southeastern extremes of the PRB during physical coal 
cleaning than those from the interior portions of the basin. 
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APPENDIX A 

Raw and Reduced Coal Data 



DEVELOPMENT OF THE COAL QUALITY EXPERT 
COAL QUALITY INFORMATION - COAL CHARACTERIZATIONS 

A Summarv of Specialized Data Analvsis and Data Reduction Methods Used to 
Characterize Sub-Bituminous Coal Samples from the Powder River Basin 

All coal samples were processed in accordance with laboratory procedures recommended 
by the Electric Power Research Institute (Report Number CS-5644, Volume Number 4, 
Laboratory Guidelines and Procedures: Low-Rank Coal Analysis) and the American 
Society for Testing and Materials (Volume Number 05.05, Gaseous Fuels; Coal and 
Coke). These documents address and detail unique and effective methods for treating and 
analyzing low-rank coal samples. 

The following sections briefly explain data analysis and reduction methods for each topsize 
of coal generated and studied. 

As-Received Coal 

No special data analysis or data reduction methods were used to generate the data shown 
for these coal samples. 

As-Received Coal Crushed 
to 3/S inch Topsize 

Based on recent results from coal washability studies not related to this work, there has 
been strong evidence to suggest that the use of heavy organic liquids to separate coal fmer 
than about % inch into progeny gravity fractions actually results in measuremenrs of 
gravity distributions that are skewed. Two prevailing theories are that these heavy 
liquids--commonly known as Cettigrav--are being trapped into cracks and crevasses in the 
coal particles or are being absorbed onto the surfaces of the coal, thereby increasing the 
apparent specific gravity of the particles. This causes the coal particles to report to the 
incorrect gravity fraction during separation. This phenomenon appears to be more 
pronounced in lighter gravity fractions (1.25 to 1.5 specific gravity intervals), i.e. in those 
fractions where coal that would contain little mineral matter reports. 

Knowing that this phenomenon appears to be more marked in fine coal washabilities and 
in light gravity classes, CQ Inc. believed that an alternative washability methodology was 
needed to provide more reliable results for laboratory gravity separations of coal samples 
containing large amounts of fine particles. Two methods were consideredz 

l G&m Chloride Method 

l Alternate Certigrav Method 



As-Received Coal Crushed 
to 100 mesh Topsize 

Data analysis and data reduction methods for run-of-mine coals crushed to minus 100 
mesh topsize are similar to those used for coal crushed to minus 3/8 inch topsize. 

CQ Inc. used the same procedure to mathematically re-combine the gravity washabilities 
of the 1.3~float and 1.3~sink material except that since only one size class interval was used 
in the washability analysis I-100 Ml, only the weight fractions and quality analyses for 
one size class were recombined and re-normalized. 
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;, ?!;I’~ ~~~~,~O& ‘:,: p* 
:Lc,, “.,, .,~ ,,.,:,, ; ,.,,,, 

16630,: 
“;:::. ,,, 

,, ,~:~:~~,~,~,,,GO~~D,,ENERGY ~DIVISION 

::,-,,~~~~~~~~~~~~~~~~~:INC. 
‘.:‘~“,:‘,i:;;,_ ,,.:. _ .,~ /_,. ,, ,, . 

,,.~ ‘,;: ,,, ;.‘; 
: ,,,;::, :: 

,,,, ::.v *. ,: 

~q<!:; li ,‘,$I. 
,, 

,,,._ ., ,,, _~ ,,,‘,;, 
FEED, FOR SiZE 281, x~?~$jl,, ,“,;i’, 

,,, Z’, ,:,,, i( ‘ASH’, ,, : ,,, “) :~ ‘y.iC s 

O.‘,OO 
~~~j~*:,~~:~:~ 

!,: a,..,::;: jl,~ VCILATI LE FIXED, 
‘i ,33 1 2y;53*i‘ ‘,‘:,“; 

,,;-:,fi 0. 00; 
g,;,‘:. o.~oo 

C$B;N 

0. 00 3. ,54, ;,$~I ,“,cio :::, 
7.,76: 

: ,$,T 
1233#,: :::,, ,:~‘:~,,~o.~oo t!: i% 

0. “;;;,;;;~;, ,,, 0. :QQ, 0. 12 ‘. 00 
34,;:04 1, : + : :o,o> 0.00, 
46;::72: 
39.;43 : l:,t6 

~g;~~f: l:;Q:og; :: ::: ,* ;’ .’ ‘i” O:?QQ,: 
U78 

($&i&&;~,:,.” 2;::, .‘o;~;ho. 
68: ~37:: ,,.i~ 13;: 61 3 &jz:<: :; ; ,,; 1Opp’ :“, ,,+A@,(-f :;;,,, ‘oy’g6 0.00 

,_,’ “, 
;, 

., ,., ;,:~ ,, ,;:z+ 

CUl!llJLAT,~~+&~~~~~,~LTS FOR SI,Zi& :,2SM ::x ,.,, ,100 ,, ,_ &,, ,;j::;; ,:y;:.. 
,,,) “i, ,:, ,,:,:>:: y C&&,JT& &,WN; ,,~ :,‘:::;T;:, :‘F’) ,: 



DATE : 5-22-92 
M+,STER SAMPLE NO. 123134 

,,; ,, ,: ‘L,,~._, 

SAMPLE ID: ABSifi~O~i%:SECO~DARY~CRUSHER, ,REJ 
ECT~?Spi& RAW: COAL 

DATE s~&fj~&~J&$“~ 

DATE RECEfVEDf:$~08/28/91 

0 AS-RECE~~.~EP;:$~~L NOf!jINAL,: .5 TQNS RfU.4 
REPORTED::~~~~:1~~~~“BA~~S; ALL’ AS? PERCE 

,‘, ,,,:,:, 
” ,; ‘;::,p ;.,.~, ,.. ,:: 

Kgy, :, 

.3@ 

.2; ,, 
,S,&‘,Y 

.LOO,.‘b,’ 

./q&~,,~ :::: 
4;9, ‘, i; SINK 

FEED FOR, SIZE 1OOM x ~0’ :’ 
BTU 

iii 

~‘#$LATILE 
:‘y‘ $3~ 

1260; : 2 :: 
w?cw?~,: ,,: ;:;,g 

8055, :, 
4212. 

,, g: ;cJ 

719 ‘( 0. 00 

,CUMULATT,VE?R~SU~~~S FOR SIZE 1OOM X 0 ,,,,. 

Au;gTy~:, ,‘Y.’ 
,. :a5 ,, ‘, 
<” 30 ,, 
;‘.35 :,; 

:,: 

1 TO,,, ,’ 
;,:y:,; ,,~Z’ 
,;g ;;;,“’ ;;:, ;-‘: 

. 45 SINK 

q&p ,, ;,: 
cj& ‘<;, / .., 
. ,3s i 
;4Q ,’ 
.’ &Q : ‘, 
:*@ i‘ ‘,:.,,~ 
;;x$g ,,,,, 
~ ai% “:SINK 

CUMULATIVE DOWN 

:p,; 
-:o. 00 
;g %,‘, 

,$ g 
-:$;f 38 ~$Z. ;;3 ; ,‘;I< ‘: -40 

$2 :z 
,, 3; 

27. 83’ 

,,, 
CUMULAT$VE UP 

,;c ASH, 
g: ;g’, 

,+q:: s ,,:;,,.?;rl 
:,$~‘~ :71 

27. 83 
&?7. 83’ 

,:!s.; ,l 
; 71 

39. 40. ~‘::; ,“, . 73 
162. 17 
p: “s3,’ 
,f4. 87, 

,,,, ~’ ‘, ~,,‘~t+%ii;YT~i~p;L; RE8ULTS,, ARE jpTATED ON 
,:.’ ,:,,:,;;,g,;.,::, :,‘,:y.;~ 

,:, ;:,,:, i : :,c;:-‘;~~~,~~: ‘, ,;, 
‘, ‘., .~ ,:, ;,f;$< ,<:‘; 

I I :;:,i ,, ,, .,), ~~, .<: ;p$$::,:,:, : !::,.>:&i 
1: :’ 
:: 

BTU 
,I.0 \,: 

; i:,a~: 
.,;?,;,o”’ .,: 

126;Q@$ ,,, 

1 1 g@;&, ; : : .’ 
103@?<:,, 

999,q,,;, 
93.t4: 
8739- 

‘$LATILE 
‘i 0. 00 
‘;,,:: ;. g 

,g; ,/_< 0: 00 
::t*,, 0. 00 

,,,,, ~: :; 0. GC, 
:::I :~ g: $j 

0.00 

:‘@LATI~LE 
,:5;x~ii 0. QO 
:;‘-..I: 0. 00 

:,, 0. 00 
~‘Z$. 0. 00 

.y+$ 1 0. 00 
,;I:::,“, 0. QO 
,‘y.‘c,,o. 00 
,.z;: ~0. 00 

;: ,:z:. 0. 00 

FIXED C$p~;N 

:: :ii 
0. 00 

“0: % 

:: ,%I 
0. 00 

FIXED OX?;!” 

:: :I: 
ii: ii: 
0. 00 
:: is: 
0. 00 

FIXED C$p~&&N 

ii: 8:: 

8: ig 
$8 

8: 88 

,:,, ,,i,’ 
A D~~;~:,::~~~S~I~,~;~ 



;1L\;:TY~, ,,,, %,WT, 
~’ ,, .,,,4; 0s 

1.30 1, 33 .:' ,,' 30. 8.k&, 
1. 40 

,;::::, 70,." a~@; ;:", " 
‘~., 

1.,&O ‘, ,’ 
,;,8Q;:2;$:,:, ; 

1. 80 
', 93."'1<@ ,: : 

2. 00 ".~<l 
:93 > 3*>,.:. 

2. 43 ,, ,~ ., 
,97. 35.",, 

2. 43 
'.x:: 
:SINf$ ‘, 

,,:qp, 1:s&, 
~fQO.‘O~~:;::~ 

:. 

VOL~“J~E 

0; !,,QO 
01~:00,’ 
o:i,oo 
Q,;\:OO 
po&?., 
O.‘OO, 
g o”;, 

;R&JITY‘, : ,:+f;lz, ,J.Jr: 
1. 23 :q. "$ ,‘;&y 00; ; VOLATILE 

1. 30 ,:I I.:33 ';!;z:,, 
', ~~.y,q,3;:$i*;~. 
-,,c %&y,:, G@;;$ 

1. 40' :+ ;, 
1. 60 .f:~<. :, ” 

~29~ 6, : 

1 . 80 ,“;:L; ‘: 
cr;9;., 79:: 

“5. 82,; 
2.00 ,, ,::4: 49‘: 
2. 43 3 ,; 
2. 43 'z:'..!$$LN,$ "' 

~ "~ 2,. ,&7' 
,,,,~, . 83.: ; 

,,: ~,~~~.~,~~~~~,,:,‘~,~~ ; ,,., ,i ,, ,, 
,, ~;~j;,A,hl%LYT$:&,AL RES~~~~~~R~~-~~~~~ED &j A: DRY BJ,SIS 

,,~-.i;;‘~:.~:~.~~~~- ‘,I, T : :,‘: 
,.., ‘. 

::,FI&ED ,..: ., C.QW;N 
0. CO 
:: % 
2 ii: ., ',i. ,'o": ,g 
,o. 00 

FIXED C$QK&N 

2 ii2 

:: 8: 

:: ti:: 

8: :: 

FIXED C#iW&N 
0. 00 
:: zi: 
2 23 
2 8: 
0. 00 



,,~ 
,,~.,, ,,’ .,,. 

,, +i, ‘:. *, \ ,:;l,“‘:yTyJ.+’ & ,.._, _, ./, ,, .: 
,,: ,,,,.:,,, yzr,:>. ,, 

I-,, 

ATE ,sAnPiED: 
PEATHER : 

.C.~,.Zi,~.,V~‘, :! ,.: 
,,,,, ~a;;~.:,,y”;, :, >, >.,, 

q, ~44,: >*:-< ,; 
DATE RECEIVED: ~~;~,~~~~~~~, 

CERTIFI&iTE OF ANALYSIS " 1. 
AS RtLtI-VtD DR-S 

%ASTURE 
Lb2961 03302 DS173 23.24% xxx 

DC974 ;, 8.12% 10. 86% 

SULFUR D&i39 Mi31i0D 3.3 38% .78i( 

BTU/LB 
MAF BTU/LB 

D$ji 5 Zk9S9 8656 ,: ::,: :,:. 
..," ,, 11379 .. .lz!989 

‘86 OF SU2 P,,ER MILLION ;;F$TU ‘..:I; :, 

LBS OF’ SULFUR, PER .MILL$N BTU, 
PERCENT ::SOLIDS ,.,. : :,,, 

‘,,,“, 
,i,‘;Z, 

‘:, 

,l. 33, ‘,’ 

67,4- 
74: 76X’, 

,’ 

BLACK SEAL ,ANALYSIS : ,,‘.‘; $1:~ :. : 



“.?:k:,;:;& : ; ,) ,,, GOULD ENERGY DIVISION 
“i,,’ ‘;,,, 

~,,, ,. :: ,li, . / P. 0. BOX 214 
,. ,,,‘,:‘,,~:g,,‘: ‘,,.‘, : ..,, _ ..,. (; .,,,, ;: CRESSEN, ‘,,PA’ 156.30 

‘>> ‘t,,:“:, 
\:,~<p<<&:‘gpp,:-~ ?k‘m~+if _’ T;,;~;:; ;;, :, ,,,,, :, .’ ,‘.’ Fr!,;$:+; : ..,;g &,’ & ~;&~;,&~,~;~,i ,, ;,, 

,.. :, .>s+&; ‘--::>>*,?r,? ~:*~‘iii.*“*x:ap ,.,.. .,::‘:+;$?i 
$ ,(, :_ ,;:;y:, 

.’ ‘. : ‘,;p ,,:,. ,,,,, *;:(,, ,, ,, ,T~ -x :, ‘: ,. ,;~~~,~~:,:~:~,~~~i.~!~~~~~il : 
.;,, :‘:,, ~:, 

DATE’,:RECE,$E?; f:j:,S/;zSi9~;,~ ,, ::; 

N SP‘ITi,:OF::,AS-REC ‘D ., R,AW COA&AS, .R,zQ ‘.D., BY ,AST&FOR ,S 
RAW @&t,,$~~@::,,IST. $I:.JH,~.;CR”SH‘I:NG AfL:$WT v<zj opi :A DR 

;;; ::;?f~~;;f:~:;; ;~‘. :,I 
:;z:’ :;i, ,, ‘;.;I& ?i<{: k:J ,i. ~; 

; ,_ .;‘:;>::::;:a,: 
,A, ,Q,,, ,,,, ,:,,;‘;a.$~ ‘Z ,, ,, .-:_* ,,,. ;-i ~ 

-------y-----;‘i- -------- - 
CERTIFICAT&OF ANA‘YS:~;, ,:,-:: ~, ,‘f ii;::; ________ .+L ,---- ____A ” -&-~--+y -----,v-- ------------- 

W%X::--IMOISTURE ,A58 ‘, 
LBS SO2 HAF 

SUk~&R BTU PER HBTU BTU 

+3/S”SQ ‘. 
3/8”S& ,x .$JJ”, ( 

3. 76 24. 18 
es. -59 

lo:,,42 .‘ij3 11589 1. 26 17062 
_ 2SM X,d 1OQM~ ,: ~,,, &,51,. :g- 7; ;,2”;;.$:, 330 l’l690 1.37 14880 

SOOM ,:,x:, 3251~ ,’ 
325M :.X’ 0 i : ,, z 

2: 20 11: 78 &83; 
‘3284 10. 77 2.74,~, 1.13 13934 

CUMULATIVE RETAINED - DOWN ‘,,: ,‘.‘. 
I,,,.>. 

F&&*:~:&~ ” ,’ ::.,,, WT%’ ASH ~,Y:S,j‘& ,j+f,j $;~ it$-j”w 

+3/S!!;SQ : 
+3/i$!SQ, ,I X ,‘. 28M 
+3/fgcs4 :x lOOr+ 
+3/S:“SQ ; .,::2Pl 
+3%8*“SQ 

3. 76 .c73 
85. 33, ::: 2 

11,389 

93. 96’ 
80,, 11686 ,:: 5: 

96. 16 y3; z33; 
: 82 

100.00 ;,8f 
116b4 11654 

1.40 
10.96 11366 ::2 ,. 

CUMULATIVE RETAINED - UP 

FR,AC+ION WI% 
LBS so2 

,ASH Sk?l$UR BTU PER MBTU 

+3/8”,8Q X 0 : 
3/e”fg@:‘~ x () 

100.00 
28M: ,:g; : 0 

96 _‘, $4 ‘,’ 
&, ~96~ ‘. 
1:o.~ Q8,, 

,“: & 1 1566 
‘,,‘;‘;Qg, l:,i 365 :: :z 

lOoM,‘::g 0 ‘23 
1-3. 73 ;, 31 lOi 

323M’X. 0 3: 20.77 ; is9 84 
24. 74 -53 

mm& ::;5 
1. 13 

ANALYTICAL RESULTS ARE STATED ON A DRY BASIS 

PAGE, 1, 

:,,, :’ 
,, _, ,, ., ,,~ ,:_ 

,,Y, ,, 

,,, ,, 



RGY~DIVISION ,y+ ,::j ::\ 
‘PA l&,30 “, 

CERTIFICATE OF ANALYSIS 

EF’““” D2961 fG9IG~:D”“” 

SULFVR~ D4239 METHOD 3.3 .92% 
BTU/LB, ,, 
MAF ~~,U,~li: 

D2015 Dl,kk 

LB!=’ + -SfJ&f?:&~;::~~LLION BTIJ 
,i : 

LB6.;~~~:.8ULijVR.~PER MILL1 ON BTU. 
PERCEgT ‘SOG;IDS- ,. 

_, ,, 

i:i, ,, 
‘,,,, ‘~’ 

:,I, ,, 
,,: .:, i~::‘~.“+ :, ;_~ i.-:., ;:, ,’ 

,*,<, ‘._ <,:: 

,, 
,,‘,~, ,,., i ,, ,, ,,~,, ,,,. j 

~_ 
5 ‘,, ,. 

,,, 
8871 “, ,' ,10&47 e,.,,, 12,555 

““z&O6 

,:LL:033 
83.$t2% 

APPROkkED:fliY ‘: 





GOULD ENERGY DIVISION 
P. 0. BOX 214 
CRESSON, PA 16630 ,. ; ,~a ,,.. _ ,,~~;.,;li.~~~~~~~~~~~,~~~,: ,..: STRNDRRD ,, ~,,, LRBOfU$$W~NC. 

,, ,. 

DATE : : ,.:i,5’22-92 
MASTER SAMPLE~~NO.:-~~,:123181 

'1, " C:~Q; , INC. 
l:i:,QUALI:TY CENTER ,BOX 280 :,,:;;;,,:;: ,:,,;'. : 
HOMER,‘C:ITY; PA 15748 c&+ ib: '&SALOKA RAW COAl_.~~~;~30~~~~FJK 

;,%A”‘“” ::CO. : PROJECT 9ODOlOt;:~ii~ 2:’ 4 
CRUSHED TO 318” X-“0”‘~ .,,, 

‘DATE S&lPLED: 
AM&S BY: CUSTOMER PROVIDE+ i ,,:’ 
ROSSWEIGHT: DATE RECEIVED: 8128191 

‘THER,~f?I,D: :,PDWDER RIVER BPISIN-~.~,S~~~~~~~,C)~~? THE 1:.~, 3Q SINK FRACTION OF T& ,+,S,, REC ‘D S 
AM!+- AS?REa:D ,BY ,ASTNIFOR-:"~APIPt~,~.~~TO~~S~ZS-RAW COAL LIBERATION ALg::WT,fZ“~S ON 
A de:Y BATIS ALL ASH i('S~-SO311FPEE~~~~;:,,;',~', ". " ~, 

.: ', y, 
CERTIFICATE OF ANALYSIS -________-__-__-_----- --_----~-----~---~--.---.~~~-~~-~~~~~~~~-~~~~~~~~~~~~~- 

FRACTION LBS 502 MAF 
.‘WT% MOISTURE ASH SULFUR BTU PER MBTU BTU 

'Igw 
28N X 1OOM 
28M X 0 

80.,16 17.07 14.87 1.07 10775 1.98 15262 ,12.;39 13.22 12.21 1.29 11387 2.26 14948 ( ,;.7;:45 12.63 24.46 .82 9488 1.73 12559 
:, ,.:. ~!i 

CUMULATIVE :i,~f$~@k$~~D, - ,DOWN 
,~‘:)i*: ,,;: ~~~~‘,“~ 

-),~~;~;, .i &@$, LB8 SO2 
ASH SULFUR BTU’ PER WBFU 

,.~~,;~j:s&6 

:t :: 

1.07 10775 1. 99; ,L’ 

", .:,,92. 55 1.10 10857 ;,100. 00 13:25 1.08 10755 f$: gg 

CUMULATIVE RETAINED,- UP 

F&)@~,IM\I .LBS 502 
ASH SULFUR BTU PER MBTU 

,E&&)$ ,o, 15125 1.08 10755 2.01 gfi::d~~,;..{;;;O l&8 1 2. 10 ()on:g$.' o 24.<.?6 
lx& l~$cg 

1.73 
,,,&$&cAL-'RESULTS ARE 
AbE .',; i ,(,; .,, ,,, jk; s: 

APPROVED BY ,v~‘:;: 



GOULD ENERGY.DIVISION 
P. 0. BOX, 214 ‘,:, 
CRESSON,‘: PA 16630 

c. a. I ,INC., 
1 GUALITY” CE 
HOMEt?.,C~I~TYi,~ 

,‘DATE : S-22-92 
MA,STER ,3AMPL~.,,NX 123155 

,, ,, 

NTER BOX 28;;:; ,i;;;,:‘.-> 
: ,” 

,j, ,, 1 i,;,, ::<: :?a 
FA .,l 5748 s’_ .,.c,::r ,,,, ,i ;,: ,: i SA,.,PLE I,, : ~~~,.:~BS,&j,+,C~ RC\~~~~~AL;~~~~~.~~~~:~ .$i ,,,K ^^. .^ ._.- a,~___ ,,_,,__.. 

‘$RA”NG+i., ‘: PROJECT 9nl3&~r:~~~+izu ,‘r) 4 -. .---‘-.-,~ .,i..,.-r. L. -r 

CA.1.-.. -- _.I. ^I.e..--Y-- 

‘dw?nw&.;: I u ‘;jjq;.,. iwy:,. :,,:;. ;’ ,, 

anw-~c~u D I: ~“a I urvcm PROVIP,E,D~~:~ : 
DATE &A,,ggq .’ ;y:; ~I,‘-’ ‘, 

‘:., 
GROSS WEIGHT::, $ ,,;;f.‘:‘:, ::: ‘~~_ 

OTHER : ID,:;:,,,P,OWDER RIVER ,‘BAS~~N.,.~S~~,~~~~~;:OF THE 1. 30 SIN~~,~.~RA~~IO,~~~~F Tiji&:~S, ,REC ‘D ,S 
AMPLE:. ASREG~D BY’ ASTM i~,~~~~~SA~~~i!,TOPSI ZE RAW’~~~~O~~~~~~R~~~~~~ ,Al@‘W$~:y..‘S, ON, 
A DRY, BASIS ,’ ALL ASH % ‘S +$@;<FREE;,~- j 

., i ;y.~ ,.:i, 
” FEEDFOR SIZE +2SM 

FAgTY % WT %, ,;j&$& :;, 

a&t&“:.,: ,, 

; ,: % s 

1.30 ,’ 22: g 

94 

16;xscq:,fs::,i~~~ :. 67 

,35. ,+&p ::, .:, ;,,: 7. 5,x 
:~22. 

i,@&$- ,,,:,, ~2 . 43 
,,~ 63 l&&S& !Jo 

is: % 

:,’ 7: ;;: 42 @3!;.,j 
49&~,S :, 1. 26 

2.45 SIN&t ;: ;; 6 &; ;qg:j “; is: 2; ~. 
67::&~<~; ,; ‘23. 54 

;I,,., :, 

BTU 
12664 
124x9 
119:la 
g33 

i ,. 

CUMULATIVE: RESVLTS FOR ~~:SI~:~~~~~:~~~~2,8M 

’ ‘:C,,($H&+,TIVE DOWN 

;A;;” % WT x ,,&&~~, ,,’ 

1.40 c:zz. 92, ~~~,@&~~~~~, 

& .&+~‘; ,; :I;, 
% . s 

t24S6 1 =g$j 

t2133 

,:s9: 
: 

1: 60 
,7<$@,+$( ‘~, :; 

,:’ T ,: 4 g: 7 

. 
09 #iX~$~$, ;:. ; ,,47 1; 80 ::,:c’ ‘, ,;‘,Z93. ;&‘2. 49 q$@~~~;~:,:~,. ~&pp::~~:~ !,;g:T,:.. 

48. ,, 1,2@7 f:l&f 
;, ::, 5 1 ,.. ,;: P,, 00 

2., 4s 

86’, ,. 54 1~14~s 

:’ 2.45 &Ni ;.?98. 19 Ob ~p~<;~::~ :,,, 65 1 100. ;,,@$ 11441 O&S 
;J!, 

1 06 
. 

10867 1 

~@$%JLAT I VE UP 

VOLAT,ZLE 
0;00 
o;‘&j 
o;;‘oyQ 
0.1OQ, 
O?@D,, 
g#& 

p& 

‘:FIXED CARBON 

:: iii! 
0. 00 

E: % 
;::;; 

g:, iij$ 

yf’J:TY ,,% WT 
f,OO. 00 

x.~&j&j~~~~, ,‘% s 

:: % 
;,99. 14, 
.‘,76. 99 

::2 22: E’ 
1. 80 ly:;~ 

6cfG:“a3i”‘~ ; ,, ,J, 90 

f: 2 
1.,’ 

ANALYTICAL RESULTS>;ARE STATED ON A DRY 

:,., ,,, ,,.:,:;:,:, ” 
,,‘:~~ >_-‘: ,,. * ,,“,,1’, ‘::,; ‘. ,, 

FOzq YO”R -CTK)N TH,S W”MEM w\sij! ‘:y+ +<y$;:& “‘, :. :,: 

NOT VALID IF ALlERED. ~ ,:,, ‘. i-;; ::;;‘:; i .,,. ,, ,,,:,- / : ..,, <>L>> ,,,,,, ‘, 



GOULD ENERGY,DI,VISION. 
p. 0, BOX 214: :,, ,,‘,,,: :,,< ” 
CRESSON, PA,.,16630 

STANDFIRD:L~~~~~!~~~iNC. ,, ,, ,, .: ,, ,’ : ,,.>> ,,, 

,, 
c. Q., ,INC. :,;: ,.:+: ,,:.:i ,! ~;‘, ;:, ,,,,, 
1 Q,,AL 1 TY CE,,,TER ;:-BO~~~~SO~~~~~~~~~:~~~.~~~,, :f,, 
HOMER C,ITY, : PA I~~~~~~~~;,~~,~~~~~~~~~:::~.‘~ : SAkjf?LE 

;a-fii!Zf"ING, Ce. : PROJECTI-~~~~DG~~~~~~~~.SK 2. 4 ~~ ,;,,,, ,.,,,. ,r_ .-, ,...,, ~^-’ ,,., ., ., ,;,;:‘, ~.~.):~‘,~~.~“,::.‘“1, 
:AMPLED BY: CUSTONEk PR9;~~TD~,~~~~~I~~~~~.;;: 
.ROSS’ WEIGHT: ;, ::.f:;:.: ;;:* ‘i;;:~r,@w 

]THER ,~:!:,I D :,: pOwDER 
AMPLE dS: REQ ‘D 
A DRY BASIS ALL 

.,i_ @&FOR S,fZE ,3&j X 1OOM ;: ,. ,: i_ 

?2!2’” 5 $A 
BTU 

is g: CK. : 

VOLATIL&:‘~- FIXED C$pEzN 
0;oo ” 
0. oaf,‘: 

L: 40 
0.00”” ii: ii:: 

5. 98 0. 0O.A : 
I. 60 84. 16 0. OO,‘,Y’,,, ,,,, :: % 

‘: :: 2. 27. ,8316 5954 
::’ 

45 1: ;“7,,’ 
O> 0. 

f?g 
0; 

OQ,.,:~ oi&,;;:; ,‘i,,: 

,, ” 
0. 00 

!. 00;;i- ,::;i: 8.2 
?. 4.5 3INK 5. 06 0. oqG,i f ~~’ 0: 00 

~;,,‘, ,,, 
CUMULATIVE RESULTS, t?CJd&$2@M X 1 OOM 

‘f2’” 
: ~g?j : ,i 
. ,;g ,: 

% 
I: 45 
!. 4s SINK 

:AvITY 

2’:’ 

..:: ‘: 

;::gy 
,.,43 (,,. 
‘-45 SINK 

ii. % 
0. OO,~, 
0. OO?,:’ 
3. ss:,:, 

89. 7% : 
92.02”. 
92.96 : 
94. 94,,-, 

100.00 

BTU 

g 

VOLATiLt?:: ,,’ @@ED’ C$RggN 
g; ;:~gj&:;. ;, 
or, oo.$;j;+, y : ,,’ 0. ,oo 

o:‘o~j~~~:,,,,:l: ‘, :: % 
0.;oo.;:;:‘~:r~,, 

1~2257 ,,’ 
y;; 

Q.$O@’ ,: i,” : : E 
O;:,OQG,‘, :~ o:, 00 

11435 
O;,-o.Q,:,:~;:,, :‘: 0. 00 0; 00 ;:,:;:::, ,' c ,','_, 0. 00 ,,. ,, 



c. Q. I mc. 
1 QUALITY CENTER BOX 
HOMER,, C I TY, PA,, 15748 

LV” ,sA,nPLE, :,ID: ,>&Jgg& 

‘ROJECT 90DOlOl TASK 2.,4 
:‘Ci@Hl?~:$~c 

- .w- ,^ ~,~~~;~~~.~~~~~.~ ~;E~TING co. : f 

SAMPLED BY: CUSTOMER PROVIDED 
GROSS. WEIGHT: 

OTHER ID: POWDER ,,RIVER BASIN SPLIT 0~~::,THE 
AMp’LE AS ,REQ ‘D BY ASTM FoR:, SAMP.LE : TCfPSIZ 
A ,DRY DASIS ALL ASH X’S SO3 FREE 

,<, 
,,, 

FEED,~ FOR.%1 ZE 10QN %&s..~ 

g,;, Eo’ %oA$; -%:: s 

07: ‘2 :: Ei ii. E:: 49 : 
1: 44 

13 
5.67 34 133;,“:g : 

11: 72 
11888~:&$::‘ :I,_: 0. 60, 

1.80. 2. 00 23.~ 21 11+23$&;: ‘, ,,$;;+, ,96g,*;tp;. ,~,‘$??, 0. OQ., ,,:: ‘l., 
,5E@33@3,,,,; :#j&& :: 3$. 

0. 00,; i:; g: ; 2.45 
45~78 g:: 
y3’,LvZ 

35;qS 7<&@?$~:; ,.::jg 
0. ,, Q@ 
0. ,Q,Q, 

00 2:; ;;::jco- 
2. 45’ SINK ,‘:;:<i&>; ,,~~ 7, 55 431 :;J: ‘~~:i:~:,~:f(). 00 ., 

:,:‘y&. ‘2::.6~.” ,;;g+,, 
0. gp 

Y;y i:: 
,y+p- 00 
,,,, ;:‘:;; 

*,,, 
CUMULATIVE RESULTS FOR ?IZE lOOM,~,:X. 0 :s+i;; :,$& : ?” 

CUMULATIVE DOWN 

4.‘:06 
10~72 

‘,‘,;yJ 
13133i;i’:;” 

‘l 40 
:., -81 2923?;;;,‘~:, 

1:80 ;‘,i 1 1620,:&,, 
2. 00 1292 

1 
,;:40 ,’ ‘1 138$~:;:;.,,, 

l&78 
‘;‘~lQq2:y;:,. ‘~ 

.’ 
2. 45 2. 45 20 SINK 100.‘00 .‘:a8 1 0206 ::;;:T,\, 

24:,35 ‘. 70 9494;y 
ij 

:RAvcTY 
: : $2,,, : 

;: $; i’ 
1. 60 
1.80, 
2 :2 
2. 45 SINK 

CUMULATIVE UP 
,,:;;<$+,: ,,i: 

h;-;, ‘, ,,.:;::-, 
~:mc!?qf: ,:_; ;:,~~&;, .j::y\:; : ,‘. ‘>~ <i _ ; ,, 

ANALYTlCAL,, RESULTS 

FOR YoiJR tiCnoN THlS~DOCUMENr HAS 
BEEN PRINWO~~-O PAPER STOCK 

~-NoT”AUDFmERED “’ “i 

f.: ;?6 
,;;:;;z: 0. @: ,:: ‘, 

l,.W 55 
,,, gggy;;.;s, “id?, Q.‘O@ :,?: EC z 

lh 
4 1 97 

y 
0. OQ .’ 

2.49 2 1,20;;;,$>,! ~yg;, :j, 
2 :i 

4.31, 7”qp’ 
,,,,.,: $4;~ 0. 00 
.:,; 0. 00 :: 2 , .,, 

ARE STfiTED ON A ,D 

,: 



GOULD ENERGY DIVISION 
,'"?, ':' P.O.BOX 214 

FEED FOR-:COMPOSITE +28fl X ':a;, 
AVITY 
. % 

z. ,g 
. 2: +g;, 

3;; 

2: 

1: i% 00 6'; 

:: 
5 :: 

SINK " 2: 64 

% .:, 
X4fyJ, : “kS 

B Tlgr;~2, 
67: ;g”:, . %7x.& 12&&4~,; w;y:~ 

p: $5,~ : 2’: 
37.97 
47.67 :.% 

: :“2:: 
7561,~ 
5842,~: 

61. 85 2. 67 2777,: 
70.09:i 17. 77 2006%:: 

,~ 

~1 

VOLAZ’ILE 
or+,c)o 
@ 00 
0:a0 
l&Q0 
u-& 
o:*oo 
O:i,GO 
O:jQO 

FIXED C;p~~N 

0. 00 

:. % 

:t z.! 

:: % 
0. 00 

CUMULATIVE.:JESULTS 

'AVITY 
. % 
.,z 
: % 
i:, 2;' 
I.45 SINK 

AVITY 
: g 

40 
. % : sg 
.45 SINK 

,’ -% WT 

18: z 
47.78 

"54: 60 
;4e!:: ;$ 
93:,12 

.:. 97. 36 
"" 100. 00 

% WT 
‘,, ~100. 00 

‘99. 3 1 

CUMULATIVE DOWN ,,* 

%4fSt :, %S 67 
BTW,:;;.~~~ 

6.71 :51 
12664,". 

7. 32 .,: : 
124,Re,;<. 1 2 pJ&~;.i;i~’ 

7.73;,; . :; 1 2oea:;i, 
9. 73,, .,47 

;y: :3~,: .'4? 
1 17*sq+!v~ 
1 1 s;a&;,', 
114551r 

13.87,. : 41 
1. 06 

1 loq+:~ 
15. 36,,. +, 1 om@.-; :... ., ?; y; ,.', 

:I,' ,, 
CUMULATIVE UP ':, 

‘:.5% %S BTU:' ~~ 
10638.::. 
I 0825,' ~, 
loG$a,:~~ 

1. 78 
96%;g;f; 
934(3>:,;, 

3. 18 
f$g 

45Q,@+ 
60.98 g. 32&3:?;,:: 
65. 01, ', 

1,7: 
24:Sap : 

70.09 ,77 2@-&&~., : 

FOR COMPOSbTE +2SM X 0 “,” 
,, 

;,~(. 
.~OL&LE oi&-jo 

qoo 
ggg 
og$ao 
w;$,o 0 
0 $00 o;%Qo 
o:ipqo 

,,,VOL,:@$ 
o;:uo 
Q&O 
O~QO (J;qjo 
O,@O 
O~.‘:.QO O>$QQ 
0.$@2 

;.- 
&&YT~C&L RESULTS :ARE ‘STATED 0~ A j@$j~s*& .,, 

FIXED-C$%;N 

2 “0: 
0. 00 

ii: iii: 
0. 00 

:: E 

FIXED, C;W$N 

"0: :fi 
ii: G 
ii: :: 
:: % 



<” ,z.::i ,,.,,, .,“Z ;y .g,$$ “‘I ,i,;‘, GOULD ENERGY DIVISION 
‘:’ ,,,:;:,, ++& .: /,~a., 

,, 
,:, czI;‘, ,: -,-:i, ‘;&,;’ ,: 

;:,: :{:i;,l :<:,*i;: 
,,,~,. ,,,., ,,,‘LK ,‘..,’ &**$ ,.l ‘< i ~,~..~~:I~~,,),,~~~~~;,, 

Z’ i ‘,::;,T:,,:,; ;7, I :,., ;,_,*p: i: ,.,,, ;<,:;p 
.,,‘,,‘, :c:1:. ,,~~,,‘:*<l,2:?;,~ ,;:,,,>r,*;: ,. .., :,:;,q ,‘,>, 

,: :$:,; .)i;:, ,/ ,,: :;*I ,j ,~ ,,i?lASTER %AHPLE NO. 152579 
,. -7 

A&$@‘@$~~w c&,‘,, CRUSH& io ; :,: 
,<. ,~~;;:~~~~~~,,:~,~RSI~~~,: ,>,,’ 

,.:‘-~,~~~~~~~ ,,:. ” :-I 
:,I, ‘,, ::: : 

-- ,,, :.=,; 2: ,,, .;,,,,,, ,., 
,<, ;y:; ;z,,;, 

DAT~~~~~CEIVED:‘.:,8,28/91 
,,, 

;>;,;,::-‘.w., ,., ,L 
$f$j*;; ,,, : 

,’ :+$;y ,. 
;’ ; 
>.” 

AS REC &, jSAfi,SLE AS +Q JD & ’ &T,,,,:,iOR 
SAMPLE TOP SIZE.%HANG~~~IFJ~~.~AW COAL DIST.’ &.fqz3?fi CRUSHING ALL ‘,,- Z’S ON ,C, 

DRY:, BASIS ALL .‘AgH,, % :~$Z~O~?FREE,~EIASIS 
‘,,‘. :a, 

,i:,CERTIF~~~~~~~OF ANALYSIS " 1" 
,.:,:x,,, ;, : ,./ ,, AS Rtc;tl,gtD DFiYEi%lS 

fKl&sTURE D2961. D&C)2;;<&1$$: 
D3174 ‘,: : :,,,:t, 23.80% 

7. 93% 
xxx 

10.41% 
SULFUR p4239 $ET@JD 3.3 . 67:% ,, . 88% 
BTU/LB 
MAF BTU/F? 

D,+;&~:;j,$l9~f~ 

“LBS OF ,S@:,’ PER t-iILLIOl$;~~~“~~;~~ ‘i;‘; 
‘Lag: ‘OF &tJ&Fu& PER MILL~~ON;D~~.:r:~~~~‘,: 
PERCENT ,, SolIDS ;. : : ;.::k: ‘,;:j;; my+& 

,,v, 

~.,~>,, 
: 

., “1; 

,;,, .(,,,;, ,:,: 

pyg71 OF,’ ,! .<;;;.:: ,‘~,, ,:_ F., 
.,:-‘;y 
* ,,,, 

“‘. ‘, ,/,, 

:a;;~, 
” _ 

&&R $@yNTHbS rnunE,‘~:~~~~~~:~~~:, BEEN’~,MlxL): ,,w)h(MLLED p,&p& .g@Q+j~ :t+<?:~g;: 
‘,“;“‘.‘.’ ,, ‘Nqw#L!D ,#= ALTERED. a’ ‘.. >zs.:<y ?>;*;<‘-‘.,; ,; _~~ .,:_ ~~~~:. 

e77&T:’ ii589 
.,.., 12857 
,_ 1. 53 

.,, 
.,, 76: i%! 

Af’PR’JV+f e4(f $.if!- 

,,, APPROVED, ,,i;Y 

.BLACK ,SEAL :,ANALYSIS ,j 



I 

GOULD ENERGY DIVISION 

., ,: ~,’ 
: ‘3/ 

1, ;,, 

:p: 

$22-92 
MASTER$SAfl&E NO,,{ :,,L;‘q 2;. : .~), <yr,:~>>y;;,, .- 

$Q 52 579 

c. 0.) INC. ,~, .*i,::-: ,:;.z+fi. ,,, _,,i ,:,, :; ,i y,: 8:;; ;: ;,: !j’$: 
QUALITY CENTER ,:nox 280,,..::, ,’ . 

,+“y\w>>: : .,,.-;~;k ‘I,, .( 
1 . . . -A/,~ ,,., ;r,. j,+;,. ,;, 

.“,, SAMPLE ID: ABsc\l_O~n-~,,R~~~~~dCl~~‘cR~s~ 
,“‘, 

HOMER CITY; ,=A 15748 :~:‘):,.,:;:i’, 
.,.,-r. ,,, ..i~ i‘ .~,,, ‘-:I*‘.4 

,,, 
gig ,~To ,I, 

.!_ 
PLEATING co. : PROJECT *90~01qi ,,TASK 2.4 

100M TopsIZ&. :i-x* ,,,. “,, :i ‘, i. -” _ ;.<‘:;;:,g;;$> 
:;,i’ INt: . ..-- ^a.<^, m.. ,, ._ ,. “iilC zewx-LC”: -;,:::; 

,, :r;~:f , Y_. > 
,*MPLEV BY: CUSTOMER PROVIDED ,,. 
-tOSS WEIGHT: 160. 1 KG DATE RECEIVED: 8/~Zf/9$~:~.‘-: ~y,‘T’:.;. ,,i ,,~ ~,:j, 

THER I,D: POWDER RIVER BASIN SPLIT AS REC’D SAMPLE AS REQ’DZ~B.&S%M FtiR~@AMPLE 
TOP SIZE CHANGE IN RAW COALS DIST. WITH CRUSHING ALL VT X$?;j;C!l$~ DRY:;&l??SIS’;A 

LL ASH X’S SO3 FREE BASIS ,: ;.: _, ;(_,, : .,.,z.<:y. .~ .i, ,,, 
,,,), ,,- :I 

CERTIFICATE OF ANALYSIS ,, ;. -- --------------------------------- 

FRACTION WT% MOISTURE ASH 
LBS ~502 FlAF 

SULFUR,‘~:: ~b,TU PER ME)TU BTU 

$1 sz . 76 89 ,1’1683 11958 1.27, 1. 52 14244 15162 
15. 56 : 90 10545 1. 71’ 13709 

CUMULATIVE RETAINED - DOWN 

FRACTION ,,_, UT% 

1OOM c z2sM 
CUMULATIVE RETAINED - UP 

~, WT% 

YALYTICAL RESULTS ARE STATED,,:(IN A; DRY BASIS 

40~ i 

FOR:PROTECTlON:i -i:~ 
BEENPWTED ON CONTROLLED PAPER STOCK. : : ,: 

NOT “AU0 IF ALTERED. 

ASH 

6. 59 
9. 57 

10. 89 
,, 

LBS so2 
ASH SULFUR ::,BTU PER flBTU 

:7:.3 .~89 .‘,B9 
: 90 

&452. I:2428 
:~1’054’5 

:: 2: 
15. 56 1.71 



Westmoreland Resources, Inc. (Absaloka or Sarpy Creek Mine) As-Received 

Size 96 Amount 
Intelval: -100 mesh This Size: 4.06 

DIRECT 
&& Float Wt.s/o % Ash % Sulfur 

_____ ~ 
&L!,& Wt.% 

1.25 0.00 0.00 
1.25 1.30 0.00 0.00 
1.30 1.35 0.00 0.00 
1.35 1.40 6.46 5.12 0.48 12600 6.46 
1.40 1.60 37.82 10.58 0.39 10978 44.28 
1.60 1.80 23.13 28.95 0.33 8808 67.41 
1.80 2.00 15.54 36.20 0.32 8055 82.95 
2.00 2.45 10.36 59.50 0.33 4212 93.31 
2.45 6.69 74.87 5.60 719 100.00 

100.00 
Size Analysis Heads: 

CUMULATIVE 
96 Ash % Sulfur k&.& #S02/MBtu 

0.00 0.00 0 0.00 
0.00 0.00 0 0.00 
0.00 0.00 0 0.00 
5.12 0.48 12600 0.76 
9.78 0.40 11215 0.72 

16.36 0.38 10389 0.73 
20.08 0.37 9952 0.74 
24.45 0.36 9314 0.78 
27.83 0.71 8739 1.63 

28.83 0.70 8698 1.61 

Toiol: Top Size x 0 
% Amount 
This Size: 100.00 

DIRECT 
$& &gj Wt.% 90 Ash % Sulfur 

4.91- 0.51 
&,& wt.% 

1.25 4.05 12312 4.05 
1.25 1.30 46.83 6.28 0.52 
1.30 1.35 19.47 7.88 0.50 
1.35 1.40 9.86 11.04 0.46 
1.40 1.60 12.97 15.39 0.65 
1.60 1.80 2.33 35.94 1.68 
1.80 2.00 1.82 43.51 1.71 
2.00 2.45 1.82 58.93 3.54 
2.45 0.85 69.54 16.09 

12208 50.88 
11948 70.35 
11651 80.21 
10851 93.18 

7521 95.51 
5695 97.33 
3189 99.15 
1715 100.00 

Size Analysis Heads: 
Head Sample Analyses: 

CUMULATIVE 
% Ash % Sulfur 
4.91- 

&g,& #S02/MBtu 
0.51 12312 0.83 

6.17 0.52 12217 0.85 
6.65 0.51 12142 0.84 
7.19 0.51 12082 0.84 
8.33 0.53 11911 0.88 
9.00 0.55 11804 0.94 
9.65 0.58 11689 0.99 

10.55 0.63 11534 1.09 
11.05 0.76 11450 1.33 

10.48 0.81 11469 1.41 
10.67 0.78 11462 1.36 



COAL QUALITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS 

Westmoreland Resources, Inc. (Absaloka or Sarpy Creek Mine) 

DIRECT 
&&.J Retained w1.% y&4.& 96 Sulfur By& 

+3/E in. 3.76 10.42 0.73 11589 
3/E in. 28 M 81.59 10.12 0.80 11690 

85.35 

28M 100M 8.61 12.20 1.06 11451 

100M 325M 2.20 13.85 0.96 11209 
325 M +o 3.84 24.74 0.53 9371 

6.04 

Total 100.00 

Crushed to -3/a” 

CUMULATIVE (BY SIZE GROUP) 
wt.% %&$l % Sulfur && #S02/MEtu 
3.76 10.42 0.73 11589 1.26 

85.35 10.13 0.80 11686 1.36 

8.61 12.20 1.06 11451 1.85 

2.20 13.85 0.96 11209 1.71 
6.04 20.77 0.69 10040 1.37 



tOAL QUALITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS 

Westmorelond Resources, Inc. (Absaloko or Sorpy Creek Mine) Crushed to -3/E in. 

1.30 Sink Fraction of As-Received Sample Crushed to -3/E inch (49.12% of Total) 
Size % Amount 
nterval: +28 mesh This Size: 80.16 

DIRECT 
&& &gt Wt.% O/o&&& 

1.25 0.86 4.70 
1.25 1.30 22.15 6.79 
1.30 1.35 35.94 7.77 
1.35 1.40 7.51 11.50 
1.40 1.60 22.63 16.95 
1.60 1.80 3.39 42.25 
1.80 2.00 1.38 49.18 
2.00 2.45 4.33 61.91 
2.45 1.81 67.51 

100.00 

% 
0.67 
0.50 
0.45 
0.43 
0.50 
1.26 
2.60 
3.05 

23.54 

Size % Amount 
ntewol: 28 x 100 mesh This Size: 12.39 

DIRECT 
&& Float wt.% % Ash % Sulfur 

1.25 0.00 
1.25 1.30 0.00 
1.30 1.35 0.00 
1.35 1.40 5.58 4.05 
1.40 1.60 84.16 6.81 
1.60 1.80 2.27 30.87 
1.80 2.00 0.94 47.50 
2.00 2.45 1.97 57.48 
2.45 5.06 73.47 

99.98 

Sk % Amount 
Interval: -100 mesh This Size: 

$& &&t 
1.25 

1.25 1.30 
1.30 1.35 
1.35 1.40 
1.40 1.60 
1.60 1.80 
1.80 2.00 
2.00 2.45 
2.45 

DIRECT 
wt.% &A&i 
0.00 
0.00 
7.08 3.73 
1.44 5.67 

56.40 11.72 
8.78 23.21 

11.62 45.78 
7.12 63.49 
7.55 72.96 

99.99 

&& Wt.% 
12664 0.86 
12479 23.01 
11910 58.95 
11538 66.46 
10493 89.09 

6983 92.48 
5063 93.86 
2649 98.19 
2823 100.00 

1.3.Sink Size Heads: 14.87 1.07 10775 1.99 

0.00 
0.00 
0.00 

0.51 12497 5.58 
0.44 12348 89.74 
0.72 8316 92.01 
1.10 5954 92.95 
1.76 2925 94.92 

16.47 1224 99.98 

1.3~Sink Size Heads: 

7.45 

0.49 
0.54 
0.39 
0.38 
0.37 
0.56 
4.31 

&f‘& wt.s/a 
0.00 
0.00 

13133 7.08 
11888 8.52 
11423 64.92 

9638 73.70 
6819 85.32 
3548 92.44 

774 99.99 

CUMULATIVE 
&,& #S02/MBtu % Ash % Sulfur 

0.00 0.00 : 0 0.00 
0.00 0.00 0 0.00 
3.73 0.49 13133 0.75 
4.06 0.50 12923 0.77 

10.71 0.40 11620 0.70 
12.20 0.40 11384 0.71 
16.78 0.40 10762 0.74 
20.37 0.41 10206 0.80 
24.34 0.70 9494 1.48 

1.3-Sink Size Heods: 24.45 0.82 9488 1.73 

CUMULATIVE - 
% Ash % Sulfur && #SOZ/MEtu 

4.70 0.67 12664 1.06 
6.71 0.51 12486 0.81 
7.36 0.47 12135 0.78 
7.83 0.47 12067 0.77 

10.14 0.48 11667 0.82 
11.32 0.50 11496 0.88 
11.88 0.54 11401 0.94 
14.08 0.65 11015 1.17 
15.05 1.06 10867 1.95 

CUMULATIVE 
% Ash % Sulfur 
o.oo- 

Etu/lb #so2/MB1v 
0.00 0 0.00 

0.00 0.00 0 0.00 
0.00 0.00 0 0.00 
4.05 0.51 12497 0.82 
6.64 0.44 12357 0.72 
7.24 0.45 12258 0.74 
7.64 0.46 12194 0.75 
8.68 0.48 12001 0.81 

11.96 1.29 11456 2.26 

12.21 1.29 11387 2.27 



COAL QUALITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS 

Westmoreland Resources, Inc. (Absaloka or Sorpy Creek Mine) Crushed to -3/8 in. 

1.30 Sink Fraction of As-Received Sam& Crushed to -3/8 inch 149.12% of Total) 
% Amount 

Total: Top Size x 0 This Size: 100.00 

DIRECT 
Sink Float WA %Ash 96 Sulfur &.& w1.D/0 

1.25 0.69 4.70 0.67 12664 0.69 
1.25 1.30 17.76 6.79 0.50 12479 18.44 
1.30 1.35 29.34 7.70 0.45 11932 47.78 
1.35 1.40 6.82 10.65 0.44 11641 54.60 
1.40 1.60 32.77 13.05 0.47 11203 87.37 
1.60 1.80 3.65 37.96 1.06 7561 91.02 
1.80 2.00 2.09 47.68 1.59 5841 93.11 
2.00 2.45 4.25 61.85 2.66 2777 97.36 
2.45 264 70.09 17.76 2007 100.00 

100.00 
1.3-Sink Size Heads: 

1.3.Sink Head Analysis: 

CUMULATIVE - 
% Ash Ye Sulfur 
4.70- 

&& #S02/MEtu 
0.67 12664 1.06 

6.71 0.51 12486 0.81 
7.32 0.47 12146 0.78 
7.73 0.47 12083 0.77 
9.73 0.47 11753 0.80 

10.86 0.49 11584 0.85 
11.69 0.52 11456 0.90 
13.88 0.61 11077 1.10 
15.36 1.06 10838 1.96 

15.25 1.08 10755 2.01 
15.20 1.10 10647 2.07 

1.30 Float Fraction of As-Received Somole 150.88% of Total) 
Size % Amount 
Interval: Top Size x 0 This Sire: 100.00 

DIRECT CUMULATIVE 
Sink Float &!@ %Ash %sulfur &,& 

4.91- 0.51 
wt.% % Ash % Sulfur B&t& #SO2/MBtu 

1.25 7.96 12312 7.96 4.91- 0.51 12312 0.83 
1.25 1.30 92.04 6.28 0.52 12208 100.00 6.17 0.52 12216 0.85 

100.00 

Total: 

Calculated Size/Gmvitv Washabilih of Crushed to -3/8 inch Sample 
% Amount 

Top Size x 0 This Sire: 100.00 

Sink &!!a! 
1.25 

1.25 1.30 
1.30 1.35 
1.35 1.40 
1.40 1.60 
1.60 1.80 
1.80 2.00 
2.00 2.45 
2.45 

DIRECT 
wt.% %Sulfur %Ash 
4.39 4.89 0.52 

55.55 6.36 0.52 
14.41 7.70 0.45 

3.35 10.65 0.44 
16.10 13.05 0.47 

1.79 37.96 1.06 
1.03 47.68 1.59 
2.09 61.85 2.66 
UQ 70.09 17.76 

100.00 

&J&3 Wt.% 
12339 4.39 
12251 59.94 
11932 74.35 
11641 77.70 
11203 93.80 

7561 95.59 
5841 96.62 
2777 98.70 
2007 100.00 

Size Analysis Heads: 10.96 0.81 11566 1.40 
Head Sample Analyses: 10.86 0.78 11579 1.35 

CUMULATIVE 
% Ash % Sulfur && #SO2/MEtu 

4.89 0.52 12339 0.85 
6.25 0.52 12257 0.84 
6.53 0.50 12194 0.83 
6.71 0.50 12170 0.82 
7.80 0.50 12004 0.83 
8.36 0.51 11921 0.85 
8.78 0.52 11856 0.87 
9.90 0.56 11664 0.97 

10.68 0.79 11539 1.36 



COAL QUALITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS 

Westmoreland Resources, Inc. (Absaloko or Sarpy Creek Mine) Crushed to -100M 

DIRECT CUMULATIVE (BY SIZE GROUP) 
Possina Retained w1.9b $&A& %Sulfur &u& Wt.% &$& %Sulfur k&y& #S02/MBtu 

+looM 4.56 6.59 0.76 11958 4.56 6.59 0.76 11958 1.27 

100M 325M 74.04 9.76 0.89 11683 74.04 9.76 0.89 11683 1.52 
325 M +o 21.40 15.56 0.90 10545 95.44 11.06 0.89 11428 1.56 

95.44 

Total 100.00 



COAL QUALITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS 

Westmoreland Resources, Inc. (Absaloko or Sarpy Creek Mine) Crushed to -100 Mesh 

1.30 Sink Fraction of As-Received Sample Crushed to -100 Mesh (49.12% of Totol) 
Size % Amount 
Interval: Top Size Y 0 This Size: 100.00 

&& noat 
1.25 

1.25 1.30 
1.30 1.35 
1.35 1.40 
1.40 1.60 
1.60 1.80 
1.80 2.00 
2.00 2.45 
2.45 

DIRECT 
wt.% 96 
0.00 
0.00 
1.19 4.47 

42.80 5.52 
39.62 12.75 

6.72 20.22 
1.65 36.17 
1.73 66.77 
6.30 76.53 

100.01 

0.57 12693 
0.51 12315 
0.41 10872 
0.43 9830 
0.45 8116 
0.64 2963 

12.16 937 

Wt.% 
0.00 
0.00 
1.19 

43.99 
83.61 
90.33 
91.98 
93.71 

100.01 

1.3-Sink Head Sample: 

CUMULATIVE 
% Ash % Sulfur ____ &,& #S02/MBtu 

0.00 
0.00 

4.47 0.57 12693 0.90 
5.49 0.51 12325 0.83 
8.93 0.46 11637 0.80 
9.77 0.46 11502 0.80 

10.24 0.46 11441 0.81 
11.29 0.46 11285 0.82 
15.40 1.20 10633 2.26 

15.41 1.07 10590 2.02 

1.30 Float Fraction of As-Received Somple (50.88% of Total) 
Size % Amount 
Interval: Top Size x 0 This Size: 100.00 

DIRECT CUMULATIVE 
&& &Is&! WI.% % Ash % Sulfur &f,& wt.% % Ash % Sulfur 

~ 
&,$ #S02/MBtu 

1.25 7.96 4.91 0.51 12311 7.96 4.91 0.51 12311 0.83 
1.25 1.30 92.04 6.28 0.52 12144 100.00 6.17 0.52 12157 0.85 

100.00 

Calculated Size/Gravity Washability of Crushed to -100 Mesh Somole 
% Amount 

Total: Top Size x 0 This Size: 100.00 

&& &&t 
1.25 

1.25 1.30 
1.30 1.35 
1.35 1.40 
1.40 1.60 
1.60 1.80 
1.80 2.00 
2.00 2.45 
2.45 

DIRECT 
wt.% % Ash % Sulfur 
4.05 --0.51 4.91 

46.83 6.28 0.52 
0.58 4.47 0.57 

21.02 5.52 0.51 
19.46 12.75 0.41 
3.30 20.22 0.43 
0.81 36.17 0.45 
0.85 66.77 0.64 
3.09 76.53 12.16 

100.00 

&f&g wt.% 
12311 4.05 
12144 50.88 
12693 51.46 
12315 72.49 
10872 91.95 

9830 95.25 
8116 96.06 
2963 96.91 

937 100.00 

Size Analysis Heads: 
Head Analyses Sample: 

CUMULATIVE 
% Ash % Sulfur && #S02/MBtu 

4.91 0.51 12311 0.83 
6.17 0.52 12157 0.85 
6.15 0.52 12163 0.85 
5.97 0.52 12207 0.85 
7.40 0.49 11925 0.83 
7.85 0.49 11852 0.83 
8.09 0.49 11821 0.83 
8.60 0.49 11743 0.84 

10.70 0.85 11409 1.50 

10.85 0.89 11452 1.55 
10.41 0.88 11519 1.53 



Western Energy Co. 
Rosebud Mine 
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.V,OLA~ILE,.~A~~TER : 

'FIXED:; CAR;B:@p 
DZSl73 

ASH.'?' lX&72 
ma74 

lEiECi SPLI 

RAW COAL C 
6 TONS ALL 

[S ,_ is :;: ‘1, yj :;,;.,;;,; :,:;. 

OF (.$,JALyS 1 s ~~~~~~~~~~~~~~~~~, 

,,,., ::~. :.:,-‘,:: _ :I,,>:, ,, : 
Ab RtLc:NtU :‘::I-;: ‘Uli?-B 

22. 73% xxx 
34.6:q?b, 44.90x 
35. $,,,.'/. ~:' 

7.,Q,%~ 7 45: 'I;: 

39 METHOD 3. 3 
,Z8: 
~I$., 

Jk- 

“‘$!pj:fDln~s 
,; <+; : ‘: 

IO&@~~ ~’ ,+: 
I @ig;&j 
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:% 
,, STftNDfMD LABOfWT~IES,INC. 
,, 

C.Q. INC. 
1 QUALITY CENTER BOX 286 
HC,nER CI,TY, PA 15748 

DATE : 06/01/92 
~,~'. SAMPLE NO: 1!2,5583 ; 

OPERATING CO: PROJECT:;9ODO101-.,TASK 2.4 
SAMPLED BY: ClJsToMER&PROVILi&D.; -- ,I. : 
MINE: SECONDARY,~CRUSHi&REJECT SPLIT ;:, 

SAMPLE I.D.: RUN 91082001 WESTERN ENERGY ,,,,:: ; 
DATE SAMPLED: DATE RECEIVED: ,:, g/13/91 ,, 
GROSS WE,IGHT: 1735 . gi,KG ,~,,.', ~' C,'i : 

-;",,;+: ,,: ,,,: :;,,, ,:" .:;. ,: 
OTHER I.D.: POWDER'RIVER ;j$&IN RAW COAL CHARACTERIZATION AS '.';, 

RECD.',SAMPLE TOF X 0 AS RECD. COAL NOMINAL 6 TONS 
ALL WT. % REPORTED ON A DRY BASIS, ALL ASH % ON 
AN S03-FREE'BAST,S 

CERTIFICATE OF ANALYSIS 
______________________________3_________---------------------------------- 

LBS SO2 MAF 
FRACTIGN WT% i&T"RE ASH SULFUR BTU PER MBTU BTU 
+I‘, 1/2’:;;;SQ 4; 3 3 :‘j@ . '4 6 ,9.42 .50 j.1680 .86 12894 
1 1/2"+Q X 3/4" SQ 32-.@ ::'23,56 10.10 .93 '11563 1.61.' '12862 
3/4"'SC@ 3/S" SQ p$..~;4' : ; .<;,',$4; 1 g 

g*,,;‘g6;,,,:,, ,,:ggg&; 64 9.13 .95 ',11702 1.62,: 12878 
3/,8" S'QTX 28M 8.55 .84 ', 11784 l.$$~ :fi5437 
2434 ,X $a&.,, -3'. 4,3 " -:+-: @ l 5 7 9.34 .90 11545 1. 66': 12733 
10,OM X.325M '~,. . 85,~ ,33.66 11.813 1.11 11124 1.99 14440 325 x & .8'9-, ,,;, ,: xj-'7: ; 9 7 1 8 . 59 .59 ,'10216 1.15' 12549 

,., :i<.,, '_: 
CUi&&TIVE RETAINED - DGN,N~ 

': 
FRACTIoNi' ,'+I','; ,1 ,2 ,Q$Q 

I:w~$$~~~~~,:. ~' 
LBS so2 

ASH SUI@R BTU PER MBTU 
&&:~i&,,; ,: '9.42 . 5;d-' 11680 ,. 86 

+,l 1/2?SQ X 3/4" SQ ,", ,;~~,3~~~~,~~~~~~:i,;., 10'.02 .8:B j 11577 1.52 
+1 1/2"'i:SQ X 3/8" SQ :: -.,~~~~~,~~8:~~~;.::: ,. 

9.65 . 91,; 11629 ,$... 6,,j 
+l 1/2"::SQ X 28M ~1; 9~~~~~~~~:i' 9.28 .Em,' 11681 ',1.51 
+l 1/2"'SQ X 1OOM '9gi,2631&:,; 9.28 .8& 11677 1.51 
+1 l/2 "':?sQ x 32 5" ,:jpx,@~;~>;~,~ 9.30 . 89’ ::: 11672 1,.52 
+l l/2" SQ X 0 ,lo,&;-b$;g<; 

..,~\: i 9.. 39 .88 11659 ,1.51 

,,, ,:,;,&&LATIVE RETAINED - UP: +p.. ,; .: ," _, :';;ti,#>'; ,',' ,, 
,FRAC!TION " w,~~,::‘" ,., 

LBS 'SO2 
ASH SU,IgUR BTIJ PEE.,,,~ :,MBT" 

+I 1/2",'SQ X 0 l($&$g$;f 9.39 . &?,I ,., ~ 11659 9 $g& ;l. 6,l 
1 l/2" :,SQ X 0 ,&,&$&, ,, 

9.39 .90:,' 11658 1.:54 ,. 
3/4" s&x ,o 

j, ,' &i&&$&i,, 
'9:.,02 

3/S!' sQ;ix 0 
. qg:<,,: 11706 1'.52 

8;; 94 .,eg:,,:'y 11709 I,;,43 
2 8 M X @;,A,: :+&+*g;; ,;:,, ,I%:34 &;,; 11246 .",:, ps 6 
1OOM' X":iX 

" *~:47;.;.:yy ~;/ .*y : ~'+&.&~;:~;::' :,'-,I j. 2 7 ,. . &&>::; 10660.; 



,:: _i; \ 
i’:,,; ” / ., 

i’ “-:‘..::L .; ~~~:~ :,i.;~,$~~;~y,’ :,,,;:;,,:;,. :;. 
%,,‘.> ,,,, ‘~“, :ty+;,:: 

,. ,,: ,qy<.;, .? : y,;~ 

C.Q.,‘JNC: ., 
:., ~~,~~TCI~DFIRDILFIS~~~IEStINC. ,., ,~: .:,_, :,,., 

1 QUALITY, CENTER :,BaX,266,; 
DATE :, ij_ O(j/O,1,92 ” ‘,,-:,,, ~‘:?$z;;:: 
SAMPL,E NO:: 125591 ;y ;‘:, 

HOMER CITY, PA 1:5,7;49 ,: X;' " 

OPERATING:,:CO::' 
SAMPLED BY: 
MINE:' ,,,,,> 
SAMPLE I.D.: 
DATE SAMPLED:' 
GROSSWELGHT: 

OTHER I.D:.,: ,,: 

: <$,,, 
I, 

.~~~~~~~~~~~~~;~~~R BASIN RAW ;,c~~~~,CHARACTERlZAT~ON ,&$ 
~,RF&$&:,S~ELE TCP X 0 AS ,RECD;::C@~' NO&jAL,,$$ TONS: 

"'~~~~~,T~~~~~~~, REPORTED' ON A ,j~+,'(~?@?+$,; A$& ASfit, % q& ': ,.~.~,l~~,~~~.~,;.. : q‘&,,: .: ; 
AN-f~SO3-F,JEE BASIS 

GRAVITY 
1.25 
1.30 
1. 3~6 
1. 4-o 
1.q 
1.99, 

-2.00:: 
2. 4,5. 
2.45 SINK, 

GRAVITY 
1.26 1. 30'; :;, 

1.35 
1.49 
1.6U 
1.80' 
2.00 
2.45, 
2 . 4,55SINK 

GRAVITY 
1 . 2:5.::'~ 
1.30 
1.36 
1.40 
1. W 
1.80: 
2 .o,q 
2 . 4 5 
2.45:SINK 

,,' :;>:, FE;E;i&FOR SIZE t 3 /4 " SQM 
VT: _,:,: ~%&S,H %S 

;:z . -r6:, .50 
,66,.53,,:' 

+2,5 
6p,O 7 .52 

_.- 
BT.! 

126:94 

15,.,x ':':, ,,,:g ;,,g:g 54 
:; 4,,, :&;A/ ,$$$&7 :5,2 

;;$@$: z&$j>gg ,; 6 1. 16 
:, 1 ,, $$;~~ '- ~@$$& 5.71 
,::I, ,~~~~$j~$;~: &!@, ,, 9.,95 
,i qfpf g&#j~i 8.71 

:. ,$T&;;:, f&g&~ 22.75 

122,49 
11693 
10789 

9 $:&T 
7123% 

,; 5;3its"I: 
$&&, 
4 F6:& 

FOR &@&i&j 14 ri, zSQM :' ' 

BTU;>,, ::VOLATi,LE i2,&+$~: : :"!,::, o~*,.jo ':" 
l@@& ..& 0.'90 
pq@g ;,g 0 .(jo 
l&g;g~; ,.;,,;>;:;, 0,*,;& 

',,j@@ ,,,, ye; ,:,,, o;,sjo 
~,l;g?;~;':, ,,j: $V o ,<.jb 

$i. >:? ,..:, ,+>;.: ., 

;;,: 
,,; 

i l~$@$ :"y& 0 r&j ,.;,j;;, 
il@&K:,;:-$+~ o ;oo 
1l~&&.,' : {;,;;; o .,oo 

,,;: 

$;;:,;, .,. 
;;!; 

1~': CU$@ATIVE RESULTS 
,%wT,:";.,:,;,; %S 

,;:,i',.7:6-;~:,: 
i,:q$q 

fJL+ $3:: ,: ; 
?&@ 
,: $@T$" 

i go 
. 52 

&g$gg'.;:~i~ $$$@ 52 
,.gp3,gg;:,~, ,y&q$$ " 
,:~~~~~~~~~: ,, $g$~ 

:52 

;:iyp!:i: "' ;,gg$$~, ,,,,) > 
.57 

'.g:$y r'67, ,, 
:g,f$ -64:: .78 ', 
.9&X@ 1igf:$ .89. 

1ao;. 00, 1,pz2 .92 :I,, ,,,,, ::, 
;"y,, C$&$*TIVE up 

~:,"(WT; ,;,&T&@j %S 
1,~~qt;~,~:: ': @&@ 92 
~~&:~~;~& : 
#f :.$$;,,;,;f 

&t&g, : 93, 
@&f~ 1.82 

r,q.:&:, &$;;42 3.16 : 
,'&-j ; f$ti;;.,:: p$g?$~ 4.22 
:1.x, $2: ,., &fg-- j ; 8.25 ,,, ; ',,r.;4,g~: ,&;,,$$ @$g ,, 1 1 0 0 .;1 1 ,; ;; 

1s ," ; %@'$;7 $iq$YJlJ 2 2 . .'255,>;::$ 7 ,,,;,- 5'-;:<;;$:: : 
i: ANA~~T~ICAt~~,IiES"LTS 

.:,: a',. ,,,, f,, 

VOLATILE FIXED CARBON 
0.00 'OIOO 
0 .,oo 0.00 
0.00 :o. 00 
0.00 o:.oo 
0.00 *;:$$50 ., 

,.;‘ 0.00 
,;<;:,c : ,.,* 0 ; 00 
,;,i; ,,,, '.;,$,T., ojoo 

; & 0 .;oo 



MINE: ': ii_ ', 

OTHER I.D.: 

GRAVITY 
l~s25 
1.30 
1.35 
1.40 
1,.60 
1.60 
2:;QO 

'2.45 ,; 
2.45'SJNK 

GRAVITY 
li25 
!,?30 ,' $ & 
l,i4~0 
1-.60 ': 

,1.8@:’ ,' 
2,.00 
2.45 
2;; 45 S,INK 

'GRi$VITY 
-i-&j ';;,; 

BT&j :: ‘,,V~,LATILE 
127,fijj ,: ,: 0.00 

.49 123&, ,.,, 

.44 
:_ #$76, 

1184‘4 
.45 

gy$$, .63 11248 999.6, 
4.31 &jg&, 
8.64 

11,'. f&l 
55,&;, 
3 8 ,$& 

<z3zj$#?) 29. 79 
_, S,~ 36 $;$<I~ 

,,, ,~ _ ;X~ ;,, ', 
U$F:BESULTS ~FOR SIZE 3/g" 

JLATIVE 'DOWN 
&,:.-- ,y: )6&q 

/, g:<:, .5Q 
BTt& ,,, 

.;IIf& 
,1273@ 

g;;; 
,.‘tq q4@%;. 
.48 

:i.&,’ 
173$@. 

.48 

.49 : 
1223:tJ 
12of@y 

.53 p2oq 

1197j@ 
l189@ 
118& 

: 0.00 
0.00 
0.00 
0.00 

,FIXEc CARBON 
:o;oo 
'0.00 
0.00 
0.00 
'0.00 

‘, 0.90 
0 . @ 
0 ..oo 
0.00 

23Q X, 28M, 

'0.00 
0.00 
0,. 00 
0.00 

+'OLATILI$ FIXED CARBON 
0.00~ ~0.00 

; ~0.00 '0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
Or00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

~:~$qa&yFy ,~ :!WH ” %S 

1 ~~~;~~~~~~~~ ~ VOLATILE 
,.,,,. ,, >..:./?;:"; ~#$g;;i:;;;,, 

BTV;,,';, 
i 84 ,o.oo 

9~~g~&;,;;$& yf$&aji tit::, 
118@ 

.87 ~117@ 0.00 
1.56 i4)7,& 0.00 

,937# ,~g * 00 
'85@::: 0.00 

til: 
i:;;, 

11,.89 
& .~, 15:.50 

FIXED CARBON 
'0.00 
'0 i,oo 
o.,oo 
0.00 
0.00 
boo 

",o.;qo 
o/o0 



C.Q. INC. 
1 QUALITY CENTER BOX +iO 
HOMER CITY, PA 15748:':: ; ,,,:;:,:~, ," 

OPERATING CO: 
SAMPLED BY: 
MINE: 

:,>,I ‘,; .,.:, _, ,c:<; )i ,,: .~ 
~,;, ,,, 

; ,:;;_;y,, '~ .t I, ii> i .: .', 

SAMPLE I.D.: 
SECON?~,~.~'.i~,RUSt,,.;,-.. 

DATE SAMPLED: 
RUN 9 lQ8 2D& ti?+TERl. -_.I___ _ .,~i_.L I; _ ,,',.,j ', ,,, ~';'>~,;~,; ;.: D&i $j?&@& 1 v& : 

GROSS WEIGHT: 1 7 3 5;, $?qGj;;~'~ij. ::,, ;&i+& ;, ', ̂,**.\*;2': 
_:, ~,~~ti~Ad, * ,,,, ,, +y;, i .I_/j..~. I/ 

OTHER,I.D.: 

GRAVITY 
1.25 
1.30, 
1.35 
1,.40, 
1..60 
1.80, 
2.00 
2:.45 
2.45 SINK 

GRAViTY 
1.25, 
1.30, 
1.35~: 

,1.40;<' 
1-a 6 0 '~, 
1 . 80." 
2.00 
?..45' 

0 . 00 ;.i~o:;~~~,;,‘,‘,,‘~~~‘.::;~ ; 00 “,, ,O,OO’ 
0.00 ,‘, ‘>;:o ;:;(gj ,,., : ~:;;:‘:;j 0 ~* 0 0 - ,@& ‘, 0 . g,;$$;,:: 

:-‘:g:p$;: g::,,, . ! ~~~,y~~ 
12 fjq&g& 

n.o; _ _ && ” 
., 0 . &?& ,: 

“:.: c:,q,@fJ 
.71 “‘f,! ,.,,, ~ ,I, 

92.68 ,: T6 ~~~:~ +z;,i-:, ,.,, ‘* r 
95.21 ,'~~;:;:7q&y ,:;;:;; ,I _ ~ 

50 
40 

96.41 ; : ,~;c~~$$&' : :'~ ;':f({,,;,: ,' . .4' 0" 
96.95 ::>: :;:y. YiT&.. JS; : ::,:_ i 4 0 

i.'X5 S:INK 100. ,j,, ,, :,;;;:,&;,,&7, I :;$ ‘:,, . 81 

GRisygp~ 
1 .,25:, ', 
1,.;3o;j, " 
1;,1,35j::: ,c, 

AN so~.L+p~~~~, 

.: : ,,‘, :, ,I.,“i., ,’ ‘j, z,, I,, 
'1, FEED::'?FQR ~;SLZE 2 8 M 

%WT ;:, y-:&Q+ ,;.:; ';, ,,%S 
0.00 
0.00 
0.00 

.71 
91.97 

2.53 
1.20 

.54 
3.05 >:'4 6 i 17 i ,j;;; ;Tp . ,7 6 

DOWN 
II ,j&&@ CARBON 

-‘y, ,(j;@j 
0 . o~~@:$:~ : ‘1 >:,i;‘,qgQo 

‘,: :: ,, OLO’fj 

:_::*r ,: :;,,,, ;zz;j<,sb.,8 1 
,.-j-p:, ,,;:, , 8 1 
$g;;,; 8 1 

,,:;..;,~,;.~.~~~~~:~,_i: ‘, 
,-,,l”‘~~~!..,~..?:’ r.;, 

:, ;:X@$$3Q$Y~REi!JN 



I 

:<:y., 
280 ,‘>,; 

HOMER,;CI:T~Y, ?A, 15746 
SAMPLE NO,:;:: 12.5591 

,, 
OFERATTN,G 'CO:;:; PROJECT 9,6DG;$$,l TASK 2.4 
~SAM&'ED':.:BY: ..-.~~~~~CUSTOMERi:'PR?,~~:?ED .,- ,,,, i ;::;,;, / ,,',;",:<i>, ,.;;,: MiN$ 'i!'::~::,,:~'! ,, -,~ ~,, SECONDARY ,;sCRFFHER, REJECT ,SPLIT ~;,;Z$;;; ,"; ;.':,:,' ',:~ 
SAMFL,E{:F&D.:, RUN 910@001,:WESTERN ENERGY -_ 
DATE SAMPLED: DATE RECEIVED: ':;,9/i3/91, ,:~' 
GROSS W,ETiGHT:,,, 1735.9 KG ,j 

0THER:I. D'. : POWDER.RIVER,BASIN RAW COAL CHARACTERIZATION AS 
RECD. SA~MFL&~TOF'X 0 AS RECD. CdAL NOMfNAL 6 TONS ., ALL WT.~;';“%, >REPORTED ON A DRY BAS~IS, ALL' ASH %, ON 
AN S03-FREE~:BASIS 

GRAVITY 
I,. 25 
1.'30 
1.35, 
1.40 
1.,60 
l',&@ :, 
2,1'99' 
2 :4-s' 
2.4,5'SINK 

GRAVITY %WT 
li25 0.00 
1.30' 0.00 
1.35 0.00 
1.40, 0.00 
1.60 80.38 
1.80 ,88.28 
2.00 90.98 
2,.45 93.66 
2,.45, SINK 100.00 

GfWWl-Y 
1:,.$f$ 
1,.,30 
1.35 
1:40 
1,. 60 
1 . SO j 
2,.00 ,:, 
2 ,;,'$5' 
.&&6"Sf.NK 
:, ~.,&j; ', ,:., ,,""', 

.:; 

FEED FOR SIZE 1OOM X 0 
~%WT %ASH. %S BTU VOLATILE 
0.00 Q.OO:, 0.00 0 0.00 
0.00 0.00' 0.00 0 0.09 
0.00 Q .OC! 0.00 0 0 .,oo 
0.00 0 ,,oo ,,zc 0.00 0 0 . 00 

80.38 7..;11::,: .40 11989 0 ,,oo 
'7.90 16,,;& 1, .41 10707 0.00 
2.11 2 9:; g>+ -49 8585 0 ..oo, 
2.68 6,6,:;,7.3": .56 3296 0 .-00 
6.34 8 1’ ; go,:' 6.99 899 0.00 

CUMULATIVERESULTS FOR SIZE 1OOM x 0 
CUMULATIVE DOWN 

f@ifl,,l: xs 
,O~ .: o,&,,, 0 . 00 
(j$bO>, 0.00 
&(gQ, Y.1 0.00 
0;~. op, :,’ 0.00 
7 t l'l.,: : 
7i g2,,l,; 

.40 

.40 
8,.57 .40 

10 i 24.,' 41 
14,. 78 i: :83 

~,BTU 
0 
0 
0 
0 

11989 
11874 
11776 
11534 
10860 

VOLATILE 
0 .~oo: 
0 :.;:o,ci. 
(Jio,(J 
0 ~.i@ 
@$j$: 
o:;,g:o: 
o.@rJ 
O.CW 
0 .,a0 

z%WT 
l$)$j.O(-J 
lbO.00 
1010 * 00 
10~0.00 
100.00 

19.62 
f1.72 
'9.02 
:'6 . 34 

CUMULAT.iVE UP 
~%em ;I- -%S 

1&,,$8;:':,, .83 
1’4’;L’73 *: ~.83 
1,3;.:78; I .83 
l&:,78 ::,I,, ,/.83 
1&7&f,;, "':;~,;63 

,BTU 
10860 
108~60 
10860 
10860 
10860 

46:; 20,:,, ,; ,,2:57 6235 

VOLAT;i'&E 
O&g& 
@@& 
@$$@ 
0, ;::fj& 
O,$? 
0 ;'OQ ~ ,.,. 

FIX,ED CARBON 
o;go 
0.00 
0.00 
0.00 
0.00 
0.00 
Q.00 
to':. 00 
0'. 00 

,., 
FIXED CARBON 

'0.00 
0.00 
0.00 
Q. 00 
0100 

-0 ;:oo 
0.00 
0.00 
0.00 

FTX,EDCARBON 
;: 0:&O 
0, ; o,o 

': o:<~q)o 
.~:o,i;,OO 



C.Q. INti. .,,; ,,, : -;~:&~><::~ .>. i_ ; : ,T;?$< 
1 QUALITY;' 
HOMER CITY, PA ,,_ ;,, ~i$., 

OPER,ATI~$,~CO: ,,,~ SAMFLEDI';By::;,:I, : 
MI NE :' ,.,;.: :;i:, ':,, ,:~,';".. 
SAMPLE,;: ~c$,,-&:,:,, ~, 
DATE 'S&&tiED;: 
&C&S. 'j&i&f: 

i; ;:; ;' ,,,,, :;:;z.;,> (,, T..' 
" 

,, ,, ': ,,,, 

GRAT$& ‘:” 
‘1. 25,,,,,:,,,:: ,, 
1.30;,,, ,,,, ,, 1.35:*, ,, 
l-40:,, : 
li6@ ',.' 
',l . 80, 
z.op,:-:.,, 
2.45 : :: 
2.45,,SI?IK 

GRAV$Ti' 
1 . 2'5,'- 
1.34;;: 
1. 35;i,~ ', ,, ,; 1 < 4 o,>,.:;f: ,<;$,,:: ',: 
1,. t-g;;,:, ,:,;::- ,~ ~, 
1 , 8 ,$ : :, 

~ 2.00, 
2.45,::,~, 
2.45 qEL, 

‘, L’, v? _z:.;. ,,;$:i;i,:, 

::,, %W*,fijj;;: @j$Efj &JR -'!;~g;g&$j;: ~~OMPOSITE +3/:ijy ~6 ,,~ I ~: x 0 ,;i,;:ii 
_ %s 

" 4.6$;, '$&yo$$ B~%U ':~ VOLAz:@E 

+$:;&::;; 
.5g l~iq&i9~. 0 ,,()& 

5 g ,79<. . 
16, I&: ,,:@;:,l~~:;;, 

.50 x$13 
; -48 1&90 

0 h0: 
,,,. 1;&j&8, 

0 .:Q.Q 
,4. 32$ % ,~~~~~~~~~~; ij. .,,48 ~ 

,,lO . 9;c,,,: .~;~~~t~~~.~~~ ~:;' 
0 * :$q 

1 . 5,4; ,~~, '~ggq@ 
.,Q ,,:,' l,~&g2 O.QQ:, 

83:::: . 
1. $:: 

>@&~;7;y:~ 
4.39 ,:, $s$Jz 

,, .Tg;:p;,.cj~y$ 1 
8.46 .', fjy5' 

0 ;:~pcJ, 

9.89 3686 
0:4#i.. 
O."OO 

. 58:: : @g$J fj,;$ ,, 2 1 . 7 g 2842 o.,oo, 

CUMULATIV$~~RES~:~~S, FOR' CO#'OSikE +3/4" SQ:.X"d 
DOWN ,I:;;, 

Ff$fJ 
: 12;@ 9 

VOLATj,& 
0 .;ow 

12'3:45 
: l&:34 

0 .:;o,o, 
0 .:go-“ 

l:Z;,$75 0 ,i .& 
1,2$;;D5 '~ o,jy&yT ,,, 
1:$934 

o ~ >& 
lf$&l 0 .2Q 0 
11786 0 ./oo 
1173 3 0.00 

I,,, ” 

,. 4-&02 ,,, 
,,:, 3338 :: 
.yt;:’ g4 2 1:;: 

STAT&&& .,:A 

,> ,.,., 
VOLAej&j$$;, 

0 ;a&;;, 

FIXE?) CARBON 
0:. 00; 
o.,oo 
0,oo: 
o,.-00. 
0.. 00 
0.00 

~: o;.:oo 
o:i,oo 
Or00 

q,o 0 
,” o:::o,o,; 



I i I i 

C.Q. INC. C.Q. INC. 
1 QUALITY CENTER BOX 280 1 QUALITY CENTER BOX 280 
HOMER CITY, PA HOMER CITY, PA 15748 15748 

.,,., .,;(,‘.A ,,; 
,,:,, ,, ., ,,, ,,A.,, -, ,,,,,, ;; - .> ,, < ., 

,L~~~~,E~~~~., 

DATE: DATE: ,,06/01/92 ':;:-? : ',, 
SAMPLE NO: 

,, :'Tc 
SAMPLE NO: iej5628 ,,~~'i::',,','~-,',:, .,,j 125fj28 ,,;j+,“;,‘,:~ .,,j 

.,,,z .,,,z 
0PERATING;CO: 
SAMPLED BY: 
MINE: 
SAMPLE I.D.: 
DATE SAMPLED: 
GROSS WEIGHT: 

OTHER I.D.: 

I 
,, ,,.- 

PROJECT 90DOlO~l TASK 2.4 .,I .,,, (. ,, _ ;,,,, 
,1, 

CUSTOMER~'PROVIDED ‘,,, ,.':,L 
" RAW COAL CR TO 3/8" TOP SIZE &c::: “S. 

RUN 91082001 WESTERN ENERGY 
:' ;py,- -~ 
,, -,:,-i, 

DATE RECEIVED: 9/13/9l? 
1735.9 KG 

PG.WDER: ::RIvERRBASIN CHANGE IN, ,-RAW COAL SIzE:?:~D$T.~ : :ij 
WITH 'CIZU~~HfN~~y;~LAB SPLIT AS R&D RAW :'COAL-,C,~~~~~,,j,." 
3/8" X ~:~~:"WT,<t$~~ REQD ASTM T,OP:"SIZE ;:WT ,A% REP@&@D: ,: 
ON DRY BASIS ASH % ON SO3 FREE,'BASIS ,-',,',.: ., 

CERTIFICATE OF ANALYSIS 
________________________________________---------------------------------- 

AS RECEIVED 

MOISTURE D2961 D3392 ,D3173 24.62 % 
4SH D317:4, 7-,d,(J % 

SULFUR D4239:..METHG&3 . 3 '.:,kiJ % :I,, 

BTU/LB D20:I'5' '8837 
MAF BTU/LB 

LBS OF SO2 PER MILLION BTU 
PERCENT SOLIDS 

,': 

DRY B,ASIS 

APPROVED BY 

PAGE 1 OF 1 ,, ',+;; ,, ,:,, ~'. 

1882 ,, ;:, ~:; :,, 
,.;.', ,, ."S .':'< ,:,; ,: *, 

f&,(j$@'AL ANA$,YS,pS ;F 2 ;, 
:,i,, ,, "::;:,; ':'y~f 

.,. ,.>, :,I .,., .;I;" ,,,, ::,' ;<,. ~.,::;, ,, ,~. 
~!:; : : ; .,'k +y;.~; ,,$,a ‘Z: i:";;".:. ,<::: ,:> ,A'->,~:. 



,,,, j:; ,“, ,: :: ,~~,~ ,a ;$ff3NDJMD Lfl8Of?f4~0f?1~~1,N~. 
C . Q . ,',,INC . DATE: of3;01/92: 

'l:;--:,':,- 

1 QUALITY CENTER BOX 280 SAMPLE NO: 125628 
HOMER CITY, PA 15748 ,, 

OPERATING CO: ,PROJECT 90DOl;O,O,,TASK 2.4 .(;*(,i, ,,, 
SAMPLED,',.:;B,y : ,:CUSTOMER PROVIDED ';;',,,, ,, i '~',, 

;I:!;::,~,, ,.: 
~, ,>?,,' ,.:' 

MINE: 
SAMPLE i.:D. :,, 

-RAW COAL CR T@'.-3:,8",~ Top',: s~,z% 
.RUN 91082001 WESTERN:ENERGY - ;,:,,J 

DATE SAMPLED: '~ 
GROSSWEIGHT: .1735.9 KG 

DATE RECEIVED: g/13/91 

OTHER': I'. D. : ~, ,, ,,, ,, ,,: POWDER RIVER,,,,!:;BASIN;:,CHANGE IN RAW,~:,,,COAL. iSIZE : DIST . 
', ,i WITH CRUSHI~~~~~~~~~~SPLIT As RE,@RAW.-;;&,L :CR TO 

',,. :, 

,. ;',3,8" X 0 WTI;~s~~::R~~~:~ASTM TOP SIZE, WT,;,:$ REPORTED 
', ON DRY BASIS#H %GN AN SO3 FREE BASIS ,. 1 

CERTIFICATE OF ANALYSIS 
-_______-_--__-___----------------~--------------------------------------- 

FRACTION WT% 

+3/8""i:~SQ.I, : ,:,~~ 1.23 
3 / S~.',~~~i:s~,~~~~~:~~~~~ M ;;,;:,; 8 9 . 4 7 ,. 
~2~8M;<&;,@6M. ;,;z;,;>. 6.44 
1,o o)& :::&$f T',, 1.61 
325X' 0: 1 1.25 

FRACTION WT% 

+3/8" SQ 1.23 
+3/8" SQ,X 28M, 90.70 
+3/8" SQ'X 1OOM 97.14 
+3/8" SQ~ X 825M 98.75 
+3/8" SQ X 0 100.00 

LBS SO2 MAF 
MOISTURE ASH SLJLFUR BTU PER MBTU BTU 

_ ,~ 
23.:X<3; ', ,, 9.60 . 86 %, 11686 1.47 
24.‘$3:‘,‘: :;,,'9.26 

12926 
d.., -86 ,,,'j:'l+, ~1.47 12;9.11 

1 0 .,'g& "9 .,sg 8 , ,yg "11.42 1 . 02 ';,,, 114:9;8 1.77 p&$,4 
1.24 112:3-2 2.21 ig$jg '_ 

12 . 72 ,18.41 .81 10202 1.59 12504 

CUMULATIVE:RETAINED - DOWN 

,LBS SO2 
,-ASH SULFUR BTU PER MBTU 

.' 9'.60 .86 
( xj ,2 6, 86 

11686 1.47, 

:;:,gi 2 6:, :87 
11716 1.47 
117,Ol 1.49 

,::$g. 30 88 
',9.41 :88 

11693 1.50 
11675 1.51 

CUMU~LAT,IVE:,-RETAINED - UP ': 

!;:,>,/,, ,::;':" .,.I' j 
FR&~IO~,;, 1~:; ," ,, $& :;>;;;& ,, ,:,,, $J L FUR 

LBS SO2 
WTX BT& ,FER MBTU ,,, 

,~~, 1;" ,. ; ,"', 

+3:/8” SQ;~&, ,,::, 
,,:, ,,, ,, ,,~ / 
,,"-,:~~,,~~,~~,~,:,: ';, 100. 00 

; 
88 

116;7& 
1.51 

3/S" BQ X: 0 ',,., 98.77 _';_9;~,~~~~,-1:, 8 8 1 . 51 
28~ x. 0 :~ ,,, 9.30 1 . 0 3 
lOOM ,x 0 ', ;i_ 2.86 

,~&i&iqg 

3,25 x 0' ,, 1.25 
ANALYTICAL 



7 ,,,. ,,, 
;, .',,,I ,, ,, :_ei,:: 1" ,.,, 
,;::~2.: 

~~~~~~~~.;:_,.:,:,'.,: 
~~:-~;."~~~~~~..~~.,~~ ;;; .,., ~-.;-i~.,~~;~~?~.~.~~ I~ ), "~:,:.>;>+*~*$g; $&+# . . ..I?. : /: 

C.Q. &+;;:,..; ,, ,“e&~&g$$$;ji, :: ,;, LABORRT~I~~~N~. 
,.., 

1 QUALITY,, CENTER BOX 280 : ‘Tact’::‘,,:,,. 
,, 

SAMPLE, NO,:"':'. 125638 
HOMER CI,TY, PA 15748 .', 

x :, 0 ,, ~:, ii<' 'j_ 
~I,, :a,;$. -. 

DATE RECE?EED: g/13/91 

OTHER I, ;,D .,,: 
.' ,,..,, ., 

POWDER RIVER>$$ASIN,~RAW COAL~;LI.B,ERATION LAB SPLIT j,,:~,:,?*, 'l"-*;i.aA,i. ,-, OF 1;39 S,~;,:,,~~;~~~;R,ECD- SAMPLE;~~,~~~~~~3/8" X 0 WT AS 
REQD ASTM~ T,Q&&S-fiE-‘WT %' 'REPORTEDON A DRY BASIS‘ 
ASH % ON Ap$+++&3cL'$~EE BASIS " : 

CERTIFIC+l'E OF ANALYSIS .,-, ____________________------~---------------------~------------------------- i, 
AS RECEIVED DRY BASIS 

MOISTURE D2961 D3302 03X7,3 16 .,49' % xxx 
ASH D3174 14 . 733% 17.64 % 

,,, 
SU,JTJ,R:. i ",..- D4239 M&@i~, . 3 1,. 37 :+ 1.64 % 

BTU/LB' D2015 D1,$f$: ,, 8768, 10500 
MAF BTU/LB~ 12749 

LBS OF,S02 PER MILLION BTU 3.12 
,, 

LBS 0F:SiJLFUR PER MILLION BTU': ; 1.562 
PERCENT SOLIDS ,,.: .,,~ ,. ., 83.51% a, ,;'I, t: 

~, 
,,,,, 

,.,,, 

,APPROVED BY 
/ 

,, ,:, 
., :,.,,‘i,., :,: ,,_ .’ : 

.,, “;;, : 
::, BLAt&SRAL ANALYSIS i-;;' ,' $:;: 

,,;;.':L. : ;;,: p,,+ 

FcJR~M%ql ?+$&mmN THlS COCVMEM HAS 
,, i',~; 9g;:: ; ) ,:'I :, ,, ,. ,; d,! ,: ; (,, :,: ,'.g!.'~:;,;;; 

~BEWWdTEO~ofJ.CoMROLLED PAPER STOCK. :;;:,y ,: .;: ,‘~ 
,,,!:t$$",*,: ~'jg$$$<qf, :l,' ',.,, 

::i ‘,<S /.,: i <,(‘.:‘ : ::%, ., 
<‘;:.LL,, L,‘xiiil:.:, 

,, NOT-VAUD IF ALTERED. j;,~~~~~.~ / :, ,‘;: .’ ::,y;$ ,;;.&JL~,” : ,. , ii,~,~.i.~, .,, ,,: 
-,;:,,- .,,. ~.:,, - ;>&+ ;i;,, 



LD ENERGY DIVISICN 
I’. 0. BOX 214 
CRESSON, PA 16430 

.,,, 

::‘,DATE, +,; j&29-92 
t~ASTER_~~~A~P,iE-:,Ndl~ ‘125638 

;: ;;;E,; ,, :‘,f$:$‘~ ,, ,,:, :i ,::‘:;; 
;“i’:; ,: >,*j,;“; 1:;: ,, ,._i ,,, ..,,.,_ ‘:,: ~SAMP& ID: R~~~~?~~~~~~~O~~~~~ESTERN. &j&y 

\,, ,,:. :‘r: 
DATE SA:<P,&ED: ,+;I’ : :~:, ~: :’ 

,,,$TE R&+,: 9,$9x’, : ,‘, ” 

:(CER~~‘~@& ,, OF ,qq~Lys 1s 
_ .-~-~ _---_---------------------- 

,~ ,, ,.,,,; ,,,, r,,;~;,,;‘i,, 
F&,~‘T I $y :,!,;I~ f 

i .y,: 
” ,I ,::‘;iF,:t !:i!$ 

,, 
-28M ,,A> 
!SM X IOOM 
.OCfl~ x 6.’ ,, ,,,;,,,,,::, 

,_,, ,. 
‘, WT% MOISTURE ASH 

LBS SO2 HAF 
SULFUR BTU PER flBTU BTU 

7:: z 16. 10.69 $4 :z: 72 1. 70 10404, 

7. 56 

2 % 13596 14378 

14.87 17.t4 :: 2: Ez5: 3.00 12838 

$&@JLkTIVE R,J?TAg!CED - DOK-: ,, 
FRAc,T~.o+, ,:‘,,, &.jTL LBS so2 

,,.I_’ i::‘, &SH SULFUR BTU PER MBTU ,, 

-2s.3 ;’ $ ,,“, /, ‘,,: ,. ,, ,, ‘ .,, a+: ‘lpi 80. ,99 -92. 100.00 44 g: ;z 1.70 10404 1.68 10447 :: g$ 
17.54 1. 67 1,0457 3. 19 

‘, Z&WJLATf:‘E RETAINED - UP 

FRA,CTION ,: ; ,,,, ,,., ,I,,;;,, :‘,:, ii ~1, ,& 
.2& :‘<, $ ,;;.., 
33’1?<‘, ‘,$ :, ,,, 

‘, ; :; ), :. r,,.;, 
i ,,\ ,,,: 

,:..iod;:oo 
‘,:’ l‘g,‘Ol 

.o$Jw:$k .‘(?g’ :,:,,i,:,,,, : .’ :,f ,,,,,,,, .‘;, 7. 56 

us ,502 
ASH SULFUR :3TU :P@ MBTU 

17.54 1.67 10457 3.19 

E: E 
1. 53 1~0681 
1.59 ,10573 5: % 

‘ACE I’, ,y,:;., “,: ,, :. ;. 
,’ 

‘;, 
,i’i,, ” 

APPROVED BY&u ,I$ a- 

APPROVED BY ‘t-wu~ 

/ 

,:’ 
.,; 

.,:,4 ,,~,~~~:~;,:.~..,:-;, :,~: 
‘:., ,-:y&,: I,,. ‘J .: 

,,:, 

::““:~$.y,,,;: .s;;;:: ,:~ 

-,. ,i ,,,,: ,~ .:: _,,, .,., 



: ,_~. ,..,.,., ~,:~i,i 
<;,::I’; :: II .!*~::>p>, >i> ‘, 

C.Q. INC. ,~. ., : ;z:;:; 
1 QUALITY CENTER BOX 280 :, 
HOMER CITY, PA 15748 

DATE: 
.~':i ,17 ';~., "": 0 s',~~~~~~~~;:i,~;~i:l.:~~~~:i':~,~~~ 

SAMPLE NO :‘~-I~~ 1:2'5 6'4 2$:,, ;;;i;:,~ 'i:I~;:,: ,~ .:. ::c;,... : :; "f" ) ,.:“, .,G.& -$::;:$.:'~::,,:<~ i;:: <,$ :, 
.;,; ,z,, 

OPERATING CO: PROJECT 9ODU;~Ol.:$ASK 2.4 
SAMPLED BY: CUSTOMER, l.._...cm,_ ,,. 
MINE': RAWI COAL 1 .:i$$',$@@l TO 3, 
SAMPLE I.D.: RUN 9L0820O&NESTERN ENERGY 
DATE SAMPLED: 
GROSS WEIGHT: 1 7 3 5 . 9 KG c ,j::.,, ; ;, ': 

OTHER I.D.: POWDER RIVE&BAS;iN -RAW 
OF,:',1 ; 3 0,: SK~~~~,,:~~ls~~~~~,i SAMPLE CR 
REQD ASTM :::Tf$FS3ZEWT % REPORT 
ASH'% ON ANES03'FREE BASIS ,,, -:,:' ,;, 

GRAVITY %WT 
1.25 0.00 
1.30 13.11 
1.35 36.03 
1.40 15.61 
1.60 23.05 
1.80 3.75 
2.00 1.79 
2.45 3.51 
2.45 SINK 3.08 

GRAVITY %WT, 
1.25 0.00 
1.30 13.11 
1.35 49.14 
1.40 64.75 
1.60 87.8'1 
1.80 91.56 
2.00 93.35, 
2.45 96.92 
2.45 SINK 100.00 

GRAVITY 
1.25 
1.30 
1.35 
1.40 
1.60 
1.80 

,2.00 
2.45, 
2 . 45SINK 

%WTiZ., 
lOO.O~~, 
100.00 

86.891 
50.86, 
35.25': 
12 . 19:~-' 

8.4% 
6.65 
3.08 

FEED FOR SIZE t28M 
%ASH %S 
0.00' 0.00 
6.81 .52 

10.69 44 
12.99 '40 . 
22.82' ;47 
42.56 :A.18 
50.83:; :i4; 68 .,. 5 5 . 8 3 ;," ',,~Lj,~'L05 
58.52 '$6.; 64 

BTU 
0 

12401 
11741 
11175 
9669 
6716 
4928 
3507 
4083 

VOLATILE, :FIXED CARBON 
0.00 O.'OO 
0.00 
0.00 
0 ,.‘OO 
0 ;,oo 
o:,oo 
&i&J 
&OO 
&oo ‘, 

:: ,, 
,,., 

CUMULATIVE:',RESULTS FOR SIZE +28M,: ~, ,;, 
'CUMULATIVE 

%A& '; : ,%S 
0 . 0 i$; : 0.00 
6.8$.;, f.52 
9.65;, ,,~".46 

1 0 . 4 6, ; >: ;,i.,4 5 
13 . 7oj;;, '-; ,:.+45 
L4.89;:, ,';:: ‘,.'48 
15.58:; ,' ,,' ,156 
17.06~ ', .84 
18.34:,- " 1.'63 

CUMULATIVEUP 
%ASf$;:; ,::,, e,,, x;s ; 

18 . 3 4,;j, ,,' ;J,'; ,6 3 
18.34: ',: ';"::'63 
20.08 :1.,;'80 
26 . 7T$;,,.; ":'~iY.:l7 
3 2 . 8 Ii;;! ~'y;';:'$;$j 1 
5 1 . 6 9;:$ :.:,Io>il,4 5 5 . 7~$,:~;;~~ ," : >$ ;4,>.:, ":il 2 ::j:, '57.08;:; :' 3s,6‘j 
58 . 54.;!, +j;;(j4 

,,',i ,,,., 

BTU 
0 

12401 
11917 
11738 
11195 
11011 
10895 
10622 
10421 

BTU 
10421 
10421 
10122 
8976 
8002 
4848 
4018 
3774 
4083 

VOLATILE, 
0 ':I:'0 0 ,,:: o,ioo ,>,L,' 
0 b. o ,; 'of, 
o,;oo,: ',' 
,o ,e:o 0 :::i:: 
0 coo .,, 
o,;;:oo ; 
O~,,OO :, : 
0.00 ,;' 

VOLA~.Ll@ 
o,.$J 0 If.;,! 
o,, 00 ,.,:::: 

0.00 
0.00 
o,.,oo 
O.,QO 
0.00 
o,:oo 
f&;t) 0 

,,,,, ,.',, ,: m($z$o 

,:~>, ” 

.:.FIXED' CARBON 
oi,oo 

:' ,o,.oo 
~0.00 

0.00 
,, ‘~: 0,oo 

,:,’ ,x0,. 00 

:,:,: ,,: 0. 00 
,;: :;;:‘:o,,;oo 
;;:!:, ‘,;,,+$ ‘;< ,+ ,..’ 
~,_ 

,$F.&D;, CARBON 



C.Q. INC. ; 
1 QUALITY CENTER BOX 280 
HOMER CITY, PA 15748 

OPERATING. CP :' FROJECT 9ODOiOl,:.:TASK 2 . 4 
SAMPLE'D~ BY::& ?&ST,GMER ,FRG,VL,DED 

,:t;:;,;, ::,, : ::;;:;:j~j;~ .-,,, 
;;g+ 'I:;&>,.:, ,, ;; ;. 

MINE;;' '$ ': ;;,;>j&;;, ;$$&i,, &,L l;,F&b, ,& CR, TO 3 /8:" x,.:0, I, '; 
:,~,,~~~~~,,;-~~,,. ,'.< ,y>>-! .;:><:p> 'i,; ,, 
;,&Ti~rzqF, ~. :::,,; 

s&MFLE.: ,I, ~,,p,~;~~;','-,:~,~~~, 910820U:$WEsTERN ENERGY :;:;;: 
,: 

“z.<:,e’;, ;;.,F: ,:; - 
;a:,<, )., ,“I ;.“‘“;+,:r* :, 

.,;tis;‘,: :;?:,I : .; -- ,:<:z<&;,: _:: ,, 

DATE f&i& fV,ED~;:“&E)ij 13,) 9 1 ~, ,‘~ 
:,:;yi’:; ‘.;, 

DATE,-;:SAMP~&J: ‘,, ,(:>;: : : ., ; : ,. .,,, 
GROS$ WE&@: ,1735:; 9 KG ,,,,;>;' .', 

,I, :,:~z,;,', ,), : 
: 

OTHER,, 1 * D,:,, ,:;::;g;, :., &#DER R&R ,:B@ I N 
,,.,, zt;f.,'><?,>:; 

RAW CC?AL i: L$,BE@T $jN,~&AB~~&'L IT 
,,, ,: ;y .,~~.. ';- " ;':@E;i,&>,3 0 '~sl(;.$og ::gS<tRECD ,~SAM.B~LE*,IFR,~~~~.~~,~~~~~~~,,.~~~T ;&f 

,,-':?:z.:; ~I':;-~~,~,QD:,:ASTM':-:TOP,';SI~ZE WT ; ,%',~~,~EP~~TE~,:E.,oN~~,~~DRY~BASIS 
:. ~, :,j,/~+,:;"X ON :AN,;"SO3-FREE BASKS' ',;,; ', :,'I,, <I:.<,, 

,, ,; .:J;;!,',~ ':,,( ,, .* 
_",, 

,,, 
GRA,,I’-&’ ,‘-t*:,;i, %WT! 
1.25 ', o,.:o,o 
1.30 ',~ ,Q.'OO 
1.35;. ',:.;;L, oFti: 
1. 40 ;,: : 26 .'h3 
li60 ,~ ":':: :59.,0,1 
1.80 ,,',:~ 5;'23 
2 . OO'~, 

,. 
', 1.97 

2.45 ,2.-X6 
2.45 SINK 5.61 

FEED ,,:,FOR 
%ASH, 
0.00 
0.00 
0.00 
4 ., 17~, 
8 i4,5 

29,.49 
45.53 
62.49, 
77.68 

,SIZE 28~ 
%S 

0.00 
0.00 
0.00 

.49 

.41 
;48 
97 

2,:,26 
17.57 

x 1OOM- 
BT,) : 

0' ,, 
0 
0 

12521 
11655 
,8803, 
629s 
3060, 
1284 

CUMULATIVE RESULTS FOR SIZE :28M,X 1OOM 

GRAVITY :' z&Q %ASH CUMULA :IVE 
?iS 

1;25 o'&l 0.00 0.00 

DOWN 
BTU 

0 
0 
0 

125,2&. 
.11gf&J 
11739 
116,23, 
11428 
10859 

VOLATILE FIXED CARBON 
o,.oo 0.00 
o:;,oo 0.00 
q:p0, 0.00 
o,,,,o 0 0.00 
(.~J,OO. 0.00 
o?':o 0 ,o.oo 
oi,oo 0.00 
0.. 00 0.00 
o,.oo 0.00 

1.30 0.00 0.00 '0 ..oo 
1.35 ',, o,.go 0.00 0 LOO 
1.40 : ,'26r03 4.17 '549 
1.60 ', -;;:,s5 ;,I@4 7.14 .:A 4 
1.80 ';';;:go,.,27 ',,;' 8.'43:, " ;,44 
;i:% ,',: :'g2 . 24 9. 23' '!,, '94 ,,-Js ', i.45 
2.45 SINK :~~tjO.;b.G 10.44 .49 

14.21 1.45 

GRAVITY 
1.25 

,,~:j:,. ,%yT, 
', :,' ~,XOO &O 

1.30 ,,,, ,: '10 0 . ho 
1.3,5 190 .oo 
1.40 '~loO.:fjO 
1.60 ,,: ,,z,+ 3 . b.7 
1.80 ::,14'.$:6; ,. ,,, 
2.00 
2.45 

9 .;,7,3 
: 7.76 

2.45 'SINK :',:,, 5,.,.6x 

CUMULATIVE UF 
%ASH' :%S 

14.21, ,I245 
14.2.1 I ::4 5 
14.21 l',IA 5 
14.21 1,45 
17.74 1.79 
54.42 ,~ 7.,;:;2 1 67.81 ~10~;,82 i' 
73.47 i'3‘33 
77.6s ,,,&7;57 

,' 

BTU' 
10859 
1085,9 
10859 
108,59 
10274 

4828, 
2692; 
1776 
1284: 

,; ,.:, 
&,,&I,LE 

$;~O 
iy#O,, 
o:,o:ti 
Q:.:O:O 
0:; 00 
o;:og 
O:i:@O 
0'. 00~ 

,':ANALYTICAL ,.. ,, ,_ ! RESULTS ARE STATED ON' A DRY ;B$&s 

FIXED CARBON. 
,o.oo 
0.00 
0.00 
0.00 
0.00 
0.00 

,o.oo 
0.00 
0.00 

_ 
FOR’~~oURPROrrCT,DN~H~~“MEM w “, ‘.‘,, :i:::: ‘, -: :, 

‘BEfN~INn~~~C#~~~pApE~SXX;K:, ,, & ” : ,: 
‘,’ :: ( NtiVAUD,E*LIERED. .,I 

:” 
1: 

,’ 



:,., ,, 
C.Q. INC. ;,. ,, :,,; * ,,,, ,~ 
1 QUALITY CENTER BOX::280 ('1, 
HOMER CITY, PA 15748, 

OPERATING CO: PROJECT 9060,lOi: TASK 2,.4 ,:: 
SAMPLED BY: CUSTOMER FRCVIDED-, ,, 
MINE: RAW C(j& l;&, SK; CR TO, 3,%". X _$$j' '>,,, 
SAMPLE I.D.: RUN 910820’01 WEs’$RN ENERGY”’ %~;i,>:‘;,~ “’ 
DATE SAMPLED: ,., 4 g/13791 
GROSS WEIGHT: 1735.9KG .:: 

DATE ~R;EGEIVED: 

OTHER I.D.: POWDERRRIi:ER BASIN RAW COAL -L&RATION LAB SPLIT 
OF @O $@:'OFj$$,I; RECD SAMpLE~~~~~_~~,;:3/8!,1, X ,O,,, WT AS 
REQ~~~~~ST~~~,~~P:I-SIZ,E ~~.';Jj ; REPqfVTE$?~l ;A;; DRY BASIS 
ASH :@jbN';;$ S(JtJ+FREE BASIS ,. ., ,, : ; ,,;,.";C;,;,. ,,, 

I, 

GRAVITY %WT 
1.25 0.00 
,I.30 0.00 
1.35 .45 
1,40 37.41 
1.60 38.50 
1.80 7.76 
2.00 2.14 
2r45 2.88 
2.45 SINK 10.86 

GRAVITY %WT 
1.,25 0.00 
1.'30 0.00 
1.35 .45 
1.40 37.86 
1.60 76.36 
1.80 84.12 
2,.00 86.26 
2,45 89.14 
2.45 SINK 100.00 

GRAVITY 
1.25 
1. 3,o 
1.35 
1:. 40 
1.60 
l$,'%O 
2:,,:30 

2i~~~5 2;'4,5 S'INK 

%WT 
100.00 
100.00 
100.00 

99.55 
62.14 
23,.64 
15.88 
13.74 
10.86 

FEED.:;:FOR SIZE 1OOM X 0 " 
%A?~!! ,%S BTU, VOLATILE FIXED CARBON 
0 . 00 0.00 0 0.00 0.00 
0.00 0.00 0 0.00 0.00 
3.99 83 13750 0.00 0.00 
5.42 :48 128,6~% 0.00 0.00 
8.35 37 

:36 
119i?! 0.00 0.00 

,,ll.,G%, 1089 0.00 0.00 
'i.J6 :g,() 49 
':64.,1;5 174 

758:G 0.00 0.00 
.3 4:3% 0 .,go 0.00 

..8 1 ; 86, 9.41 ,' ,64:3~, .' 0.00 0.00 

CUMULATIVE RESULTS FOR SIZE lOOM~X 0 
%ASsH ,%S ~,' VOLATILE FIXED CARBON 
0.60 0.00 By' 0.00 0.00 
0.00 0.00 0 0.00 0.00 
3.99 .83 137~50 o.'oo 0.00 
5.41~ .49 128'7% 0 .'OO '.' 0.00 
6.,@9 .43 12394' 0.00 0.00 
7.83 .42 1225&:. 0.00 0.00 
8 .'53 .43 

10.33 
12:q :' ', 0.00 0.00 

.44 11855, 0.00 0.00 
18.09 1.41 1063%.,: 0.00 0.00 

CUMULATIVE UP 
%ASH %S BTU:' VOLATILE FIXED CARBON 

18.09 1.41 1%6:38 0.00 0.00 
18 .,09, 1.41 1 @x8,,,,, 0.00 0.00 
18.0% 1.41 0.00 0.00 
18.i6 

106!j;8“;~ 
1.41 1,06:jj{' ,", 0.00 0.00 

25.82~: 1.97 9 ZT$?': o.,oo 0.00 
54.:2,8', 4,i57 ~.49:,@*;,.: ,:;,, 0 * Qg oz.00 

'72.48 
',',I 8 .;$$:, 

6;63 '; : 0.00 
7; .j+ 

z~mJ$;~,; ,, .: 0 . 00 
1 
,:': 

,,~$~~~&~~,~: :,:::i<, 0 .o:o 0.00 
.81 .'g.fi: : ,g . 4 1 ,.: " ; ,A., ‘&&;;;;;:,:‘;P& ;,, 0 . 00 0.00 ,: ;, ,., ,,,, i-,, 

,;, 



C.Q. INC. 
1 QUALITY CENTER BOX 280 ,:'::' ::::' 
HOMER CITY, PA 15748 ~,,,' : : ,' -2 ;~ _.,; ;i.>-.&;;~~; :~~-.~~,:~~,.~,~;~~.:; :,ii,;,:'":..'.~-;~~,~:~,;. ,j ‘<,*:, ,, ,., 

,,,,, \,) ,_;(,, -.i, .,- .,y:$;.T,:+ 
,'~ ,,,' ,~,,, _(, :,,' .:,. 

,;;,i.;,, 
;*:z.z;: I' &>j&" I:, : 

OPERATING CO: PROJECT 9U:DO'FQ,l :,TASK '2,:. 4 . ,, ;: ~:~:,~,~~~~;~~~~~~~~~~~~~, 
SAMPLED BY: 
MINE: 
SAMPLE I.D.: 

~~~~sSSME~~EHDT i 

OTHER I.D.: 

GRAVITY 
1.25 
1.30 
1.35 
1.40 
1.60 
1.80 
2.,00 
2.45 
2.45 SINK 

GRAVITY 
1.25 
1.30 
1.35 
1.40 
1.60 
1.80 
2.00 
2.45 
2.45 SINK 

GRAVITY 
1.25 
1.30 
1.35 
1.40 
1.60 
1.80 
2.00 

': 2.45 
: 2.45 SINK'~ 

.., .,. ,,, ,,, ,, ,, .,. 
FEEDvFGR'COMPOSITE +28M X 

%WT y&p:: ,%S BTU,: 
0.00 *****,$********************* 

10.62 6 . 8,l:L 52 12401 
29.21 10.,68 :, 144 11743 
18.45 10, ;',@;;;;,j .:43 1165.2 
28.34 17+&& 1.44~. 10374, 

4.22 3 ';i&&+: ,j;,:;9 7 :' '75,%7 :, 
1;.84 4 I&@?$:;;:;:~::;, :< ,3_,,% 6 ,: 
,3.36 5 fgjigr&:: ,; &;ti 5~ 

532;9 
3410' 

3.96 66,~~~~:~:~,;,I:,',,;,~~I,~5g 2915 

,:,.:,, ,,,, ‘:, ~,* ” ,‘y: 
(3”” ::-h: 

,:&‘&&‘I”ecE FIXED CARBON 
****w~~,~***************** 

0.00 
0.00 
0.00 
“0 : “0; 
0 1~ @,Y! 
,, 0 :.:,a 0 
0.00 

CUMULATIVE ,R,ES,UL'FS FOR ,COMPOSITE;,,+28M--X; G'$$;;j; j 
%WT %&SH ,,i"', '%S :, BTU ~. il~r$OLAT.@jE'.-~: FIXED-CARBON 
0.00 *******.***1**,*************** ,;;:+*r*~~~+************** 

10.62 
39.83 
58,. 29 
86.63 
90.85 
92.69 
96.04 

100.00 

12401 : o;~"&-& 

15';,%4,:>; ;77 ,~,, 
17,85:.,, ,~li~59 

11918 0 .gJ? 
11834 
1135.6 : : 

0 ,jy:,, 
,O,&~ 

1118:1 ',, 
1 1 rJ 65 ,:,. 1'~ 

0 ,,@:Q > 
0 *: @ii,:;, _ 10800 0 .,o(y 

10488 0 .,oo. 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

%WT 
100:.00 
lOcj.00 
89.38 
60.17 
41.71 
13.,37 
,9:. 15 
1,. 31 
3. 96 
': 

,,,, ,i ,‘,, : 

CUMUL,AT~:VE, UP 

2 8,:;:9%,;;;:3,, ,::I: .:.Z,,S;.J 9, 5 2:~:q&y$.A !,, *.,,;., >,,z$y:, ',', : -::::g~~fi 2~ ; 

'BTU ;~OLA&g; : 
10488 (J#&$:; 
10488 0 ;:$& ; 
10260 ,' o,$@;~: 

9540 o,@ :, 
8606 O&Q 
486'1 L;,, o&&j' 
,360’s ::::, '; O;($& 
317.0, ,;; ,:b,,&g 
2915 ,:,.,:,,, s@,;$$!f:;, 

FIXED CARBON 
0.00 
0.00 
0.00 
0.00 
0 . o,o 
0.00 
0.00 
0.00 
0.00 



SiL STRNDflRD LfWORFITORIES;INC. 

C.Q. INC. 
1 QUALITY CENTER BOX 280 
HOMER:CITY, PA 15748 

DATE: 06/01/92 
SAMPLE NO: 152551 

OPERATING CO: 
SAMPLED BY: 
MINE: 
SAMPLE ,I.D.: 
DATE SAMPLED: 
GROSS WEIGHT: 

OTHER I.D.: 

PROJECT 90D0101 TASK 2.4 
CUSTOMER PROVIDED 
RAW COAL CR TO 100 TOP SIZE 
RUN 91082001 WESTERN ENERGY 

DATE RECEIVED::, g/13/91 
1735.9 KG 

POWDER RIVER BASIN CHANGE IN RAW COAL SIZE DIST. 
WITH CRUSHING LAB SPLIT AS RECD CR TO'lOOM X 0 WT 
AS REQD ASTM TOP SIZE WT % REPORTED ON A DRY 
BASIS ASH % ON AN SO3 FREE BASIS 

CERTIFICATE OF ANALYSIS 
_______-____-----___------------------------------------------------------ 

AS RECEIVED DRY BASIS 

MOISTURE D2961 D3302 D3173 24.79 % xxx 
ASH D3174 7.31 % 9.72 % 
SULFUR D4239 METHOD 3.3 .67 % .89 % 

BTU/LB D2015 D1989 8745 11627 
MAF BTU/LB 12878 

LBS OF SO2 PER MILLION BTU 1.53 

LBS OF SULFUR PER MILLION BTU .I65 

PERCENT SOLIDS 75.21% 

,,., ,: 
:: 

APPROVED BY 

:,,, .,:,:,I,, 
,, : 

,~:,:~: ,,” 
i ‘y;i:~:; ,.:, 

,‘ :,‘,‘;t’,’ ,, 
,: ‘,,,i’ :; .,, 

FOR %nw$mE cnwmls OowMENl lie 
,;:,\.,~.- ,$,,, 

EEEN’f@iiX&) ON C~LLEo PAPER SE%. 
“’ ,fi ~” _,,. ::,<z:: .,y+!*:+$;.;:,;.‘,~: 

:~i:‘:~Q:c~ “AflfJ*:&ERED, ;: 
.., .‘.“: ,, _ ,. 

,:,,,_, ,, 



~,, ., ,< ,,i,, 
C . Q’. 

,, ,; ,,I, :; ; :.,, ,<;;,,,:y 
,,I’& ;’ ;‘;;$:;zi:; ‘. ,:,; ,,;;: j; ,,_,, _ij ,;,,.. ,. 

1 QUALI TYI,CEN,TE,~;.,B,OX.~~~~~~~~~ :; ,/ py&GA, HOMER;.,CI~.~~~:P~~ :::I ",,~c@&$@ :, ,'~, ,?&r,:;$$yq / ..,~ k& 

~,, 
,-MINE: 

,:< 1 ,;;;;, .*:,, ; ,, ,~, :: ,.,,,, :; .jj: .,.::xl -,. 
.~,::: ~:;:~:,RAW:;;q(, SkMPLE ~,~,,;~p~~, "'"&,jj&$$$$ 

,,,, :::,y. .* :\..: ,,:, lfi ,:: /’ STAN~RD-~~~~RF~T~R~E~,INC. :: ;@.A;;;,’ “., 
"DATE::,' 06/01/92 
SAMFLE NO: 152551 ,, 

.a. :.e++;: : ,,,.9<:;:.: :,>:,&: ,,,,, t.,:,,::,,, 
CERT:TFLQjTE:, OF ANALYSIS ,, ,,,, ,, 

LBS SO2 
FRAG,TI,ON WT%, ~~-:;~OW~URE ASH SULFUR BTU PER MBTU 

tloO;M :, 3., 4;+ ,..: :: ;:::+ i,,$j 
;;;',,;:,7,1 ., ,o~~~~~~~;~~~z~~~~~~( 

7 . 1 2 .69 12122 1.14 
lOOM'X, '325M.::' 

F::;<'-.$ _, ,~~~~~i~~,~~~~~~~~~~: :;,. 
8.37 .98 11880 1.65 

32$)f;, S‘,O .,: ,,,, ,, ,, 3: ,:, ;<;':;y ,: :I, ,". ,, 1 4 . 8 * -95 10887 1.74 :;, 

,.$UMULATLVE RETAINED - DOWN 

MAF 
BTU 

14461 
14811 
15237 

FRACTION WT% ASH SULFUR BTU 

tlo~oM, ,,, " .69 12122 
: 96 9 7 

,,:,: 
11636 11891 

:, 
,,,, ';'_ ; ,, 

,,,r6ZUMULAT,IVE RETAINED - UP 'i' ,,,I~ :'A: ,,: 
,: ,_ ,f;;.;:;~;: ",,, >.;,;; :: 

FRACT&oN ':',, :.':,;,j::: j' ,:;;;,; i::' ~~%,~~~~~~~~~~~,~~~,~~~~,;~ASH, ; i BTU ,, ,'~ ,,' ,:v- : ,, :,/, ,,':;$;:"'.,,, <..~;;,: 
SUL+ 

tlOQ>:;g; 0 :,,~~--,~~:'~~~~~ioo,,. oo:i:,,.-~~~,',~~~,-;, +&j ':,:; .;;; 
,, 

1 o'g,gy:;,Q~' 
96 :~:,j 

,,;;,:;,;< #&6;~,,5;3: ;;'~:~~~~~~~~~,--;:~~~~~~,lo.i~~:.~ : 97 ,,:,:f, 
11636 
11618 

LBS SO2 
PER MBTU 

1.14 
1.63 
1.65 

LBS S,U2 
PER,MBTU 

1.65 
1.67 
1.74 

.., / 
,,i :: I ,,i, ,,. 

.: ii I,,‘: ,, ‘,,.; ‘!,Z, ,,,i .<A>; ,,, ,,i:,: !$:;;, i>;, 

‘,:; i: ',AP;FROVED :BY' 
,,, ;,::,,; ,::, I ,, ,..,., ,., 



C.Q. INC. 
1 QUALITY CENTER BOX 280 

DATE: 
ST~NDARD,LFIB~~~)ES,INC. 06,01,g2 .;" .,:,;Tw<;;:' 

SAMPLE NO: 125676 ,,,,:~Y 
HOMER CITY, PA 

OPERATING CO: 
SAMPLED BY: 
MINE: 
SAMPLE I.D.: 
DATE SAMPLED: 
GROSS WEIGHT: 

OTHER I.D.: 

15748 

PROJECT 90DOlOl TASK 2.4 
CUSTOMER PROVI,DED ;:,: ,:,, ,,,! 
RAW COAL 1.30 SK CR TO 1OOM X 0 

,,:'-;: ,, ,A 

RUN 91082001 WESTERN ENERGY 
DATE RECEIVED: ~/f$i~i "',,: ,' " 

1735.9 KG ,,., ,. .,:. ;,, ,,: 
POWDER RIVERBASIN RAW COAL LIBERATION LAB,;+'L<IT 
OF 1 . 30 &K'~:;,OF;,,AS~ 'RECD SAMPLE CR TO 1OOM '.X':;:ji@$@f,;&S : 

'REQD ASTM TOP:;,SIZE:WT % REPORTED ON A"‘:DR~~~S.~~,, :: ,~j 
ASH %,0N~~AN;z$G3iFREE BASIS _,:<:i 

,,y,<,g,y:;>y ,:,: ,., 
CERTIFICATE OF ANALYSIS 

------------------------------------------------------------~;~~~,--,,~,:~-~--~~--- 
AS RECEIVED DRY!,;BAS;TS ,.~;, ,,. .A:,' 

MOISTURE D2961 D3302 D3173 21.91 % 
ASH D3174 

;$;,gX;;,~ 
13.48 96 ,~;$y+% 

.,,," 'yi: ,, ,,:;,,i;, ,;;;,; 
SULFUR D423,9 ME,THOD~, 3 .3 1.33 % ::,;s$$. 7&,:,% ,,' 

BTU/LB D2015 D1989 8281 
',<:T;:?,,,, 

MAF BTU/LB : 12818 

LBS OF SO2 PER MILLION BTU 3.20 
PERCENT SOLIDS '78.09% 

APPROVED BY 

I~:,-"; 

,~ 
'BLAGK,SEAL ANALYSIS ,,.q ,n: 



,;s _:. ~.~ ,:;- ,,&<:;,, ,, 
: ,., ,. :,:y .,,:,, ‘, 

c . Q . ,: I+; ,:,‘~~-,,‘,,:\-~ :: +.,;; : 

1 QUALI,T&CENTEP ~BOX 280 
F< .,, 

HOMER CIT~'.;,'.:~A, .": 1:5748 ,, 
Op,ERATIN~~~:~~:,~~~~~-PROJECT 9 ODO 10; :&SK 2 4 

. . . . 

::~,SAMPLED.;;~~~~~;-'~~~':,IC,~?;TOMER, PROV@l& 
~~,',;$:; ;I: ,:,;;:, 

i' 
M,I NE : 

i/ ,, -T >,,, >~,, ,, 
,'~,&Y 

,,/ i ,::.i ,._: ;#:.:" ~: 
'~~~;."-i~~~~~~~.RAW,l :COAL 1 . 3 0 >;SK;, CR, TO',;. 10 0 M X ;.@:f>i 

,j;,: 

g,AMeLE, ~~~~~~D~~~:i,:,,:~~~~~~~~,s 1 0 8 2 0 0 1 $&,ERN ,ENERG+ 
il ,;, ,,,.a: ., 

_~ ,,& : ,: : :,ziii:: - - 
DATE;, SA~&pgjq ,y;t$ ", :,, ,,,,,, 
GROSS WEIG@i$;:. ;;;?&5;. 9 KG 

DATE RECEIVED: 9/:x:3/91 
,;;,;,;;. :,,' 

~, ,'I,, ,, i, 
OTHE~F ,I:iQ;~~~~~~~~~~~~~~~~~~DER ,:RIVER-Et$&IN, $A,W CPAL :LI:?&AT&, &j$ s+IT 

:,, ,, .:,,: '~,-“-':i-l"~.~-u,r %Q&$&. 3 0 SK :" ><>L,> 'I;&y?,*;:", :,*, 0 $&& RE@, SAMP LE,?@$+, $,-j f,, ,;,s;ic; WT :: ,AS 
., ,:,~~'~~~~~~~~~~~~~~~~~? ASTM TOF;:;STZE 'WT % REp~#jtE,D ON>;; .A Q,!y;- 'BASI s 

; ,.':, : ;,:~~~I:~~~~,~~,,~~~~~~~~~,~ % 0N AN q 0.3 + FREE BA s I s 
,, W,;:.' 

,; ; ::. ,,, ,,, 
,.,,, 

,,, ,i '::: ( : ', "_~'I,, ';' (,,..., :;:.:;;.y> _ i~~,:~~~,C;:?:,, ,:,, ,, *:,, 
..q ,, ,, <, ;:' .i, “,"~.:~:,~~~~,~,,:i',; ,,.~,,,i ,‘,‘, ,,.,, 

GRAV,! Ty ::~:~,1::'~~~.~~~~~~~- ~j;_:', XSULFUR I,, ,,> ,;~"~~~~,~~,::~,:,;, ,: BTU .',,,%VOL 
:., .,~ ,i 

%MOIST.:.-,, %ASH %FIX. CAR. 

1.25, " :i.:o:.;&)j-J : ; 

1.,q egyg$;@$c;:< 
1.,80 

,; f3:"'.", 03.: ;, ,I*: 
2.00 3:.,53 
2.45 2 i,5 1 
2.45 SINK 6..7,6 

0.00 0,oo 
0.00 0 (~00 
3.63 .88 
6.35 48 

11.37 1, :40 
21.14 .,,~ .43 
35.25 50 
68.42 1:04 
79.75 16.36 

0, 
,O~ 

13610:', 1268g,,f:i: 
1 1 3 i g-;r,;:, 
10211~, ',., 

8014 
3006 
1472 

:.:, 0 . 00 
,,‘. 0 . 00 
: ,,,, :o . 00 
,,o.oo 
;o.oo 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0. oo,, 
o,,. 00 
0.00 
0.00 
0.00 
0.00 

PAGE 1 OF 2 

,. ,,. 

,,; ,,, ” 

:,,~,,i::, :~, “,,;,:‘, ~, ,I:,,,<, 

FOR,VOURPROlEC~ONTHlS DOCVMENT HAS 
,,,: y$,:~,, ; i,; :y, ,,y ; .,i,. , L 

,: 
‘FJEEN ~‘~@KWQM~D~*R SmCK ,:: :i :z (, ~‘,,,!; ~” ” 

,,“I07 vAw~:lF$LTEED i:: ; : ,,,, ;+,,I-><: ,, ~,. :?:, 



?&At& CENTER1;;;8280 
HOMER CITY, PA 

SAMPLE NO: 

OPERATING CO: ,PROJECT 90DOlOl TASK 2.4 
SAMPLED BY: CUSTOMER PROVIDED 
MINE: " ,, RAW COAL 1.30'SK CR TO 100M X 0 
SAMPLE I.D.: 'RUN 91082001 WESTERN, ENERGY 
DATE SAMPLED: DATE RECEIVED: 9/13/9r 
GROSS WEIGHT: 1735.9 KG 
OTHER I.D.: POWDER RIVER,BASIN RAW COAL LIBERATION LAB SPLIT 

OF 1.30 SK OF AS RECD SAMPLE CR TO 1OOM X 0 WT AS 
REQD ASTM TOP SIZE WT % REPORTED ON A DRY BASIS 
ASi % ON AN SG3-FREE ~BASIS 

CUMULATIVE RESULTS FOR RAW 

GRAVITY %WT %ASH %S BTU VOLATILE FIXED CARBON 
1.25 0.00 0.00 0.00 0 0.00 0.00 
1.30 0.00 0.00 0.00 0 0.00 0.00 
1.35 1.22 3.63 88 13610 0.00 0.00 
1.40 34,. 08 6.26 :49 12721 0.00 0.00 
1.60 77 .,i7 9.11 .44 11943 0.00 0.00 
1.80, ,;$& 20 10.50 .44 11744 0.00 0.00 
2.00 90 .'73 11.46 .44 11599 0.00 0.00 
2.45 93.,24 12.99 .46 11368 0.00 0.00 
2.45 SINK -100. ,oo 17.51 1.53 10698 0.00 0.00 

GRAVI,TY 
1.25 
1.30 
1.35 
1.40 
1.60 
1.80 
2.00 
2.45 
2.45 SINK 

%WT 
,100.00 
~lS6.00 
'~100.00 

98.76 
65.92 
2'2.83 
12.80 

9.27 
6.76 

CUMULATIVE UP 

%ASH %S 
17.51 1.53 
17.51 1.53 
17.51 1.53 
17.68 1.54 
23.32 2.07 
45.87 5.23 
65.25 8.98 
76.68 12.22 
79.75 16.36 

BTU VOLATILE FIXED CARBON 
10698 0.00 0.00 
10698 0.00 0.00 
10698 0.00 0.00 
10663 0.00 0.00 

9653 0.00 0.00 
6492 0.00 0.00 
3578 0.00 0.00 
1887 0.00 0.00 
1472 0.00 0.00 

ANALYTICAL RESULTS ARE STSTED ON A DRY BASIS 



COAL QUALIN EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS 

Nestern Energy Co. (Rosebud or C&trip Mine) As-Received 

DIRECT CUMULATIVE (BY SIZE-GROUP) 
Passinq Retained 

+ l-l/Z in. 
1 -l/2 in. 3/4 in. 

3/4 in. 3/8 in. 
3/a in. 28 M 

28M 100M 

100M 325M 
325 M +o 

wt.% 
4.33 

32.40 
36.73 

26.14 
31.96 
58.10 

3.43 

0.85 
0.89 
1.74 

100.00 

% Ash % Sulfur 
9.42- 

&&I 
0.50 11680 

w1.96 
4.33 

10.10 0.93 11563 36.73 10.02 0.88 11577 1.52 

9.13 0.95 11702 26.14 9.13 0.95 11702 1.62 
8.55 0.84 11784 58.10 8.81 0.89 11747 1.51 

9.34 0.90 11545 3.43 9.34 0.90 11545 1.56 

11.80 1.11 11124 0.85 11.80 1.11 11124 2.00 
18.59 0.59 10216 1.74 15.27 0.84 10660 1.58 

% Ash % Sulfur 
-0.50 

&& #SO2/MBtu 
9.42 11680 0.86 

Totol 



COAL QUALITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS 

Western Energy Co. (Rosebud or C&trip Mine) As-Received 

Size % Amount 
Inielval: + 3/4-k This Size: 36.73 

1.25 
1.30 
1.35 
1.40 
1.60 
1.80 
2.00 
2.45 

DIRECT CUMULATIVE 
&Q! wt.% % Ash % Sulfur && wtp/ %Ash %Sulfur & #S02/MBtu 
1.25 2.76 3.25 0.50 12694 2.76 -0.50 3.25 12694 0.79 
1.30 66.53 6.07 0.52 12240 69.29 5.96 0.52 12258 0.85 
1.35 15.72 9.79 0.54 11693 85.01 6.67 0.52 
1.40 4.29 17.07 0.52 10789 89.30 7.17 0.52 
1.60 6.08 28.79 1.16 9117 95.38 8.54 0.56 
1.80 1.95 39.87 5.71 7123 97.33 9.17 0.67 
2.00 1.21 42.09 9.95 5387 98.54 9.58 0.78 
2.45 1.30 53.92 8.71 3500 99.84 10.15 0.88 

0.16 55.57 22.75 3397 100.00 10.23 0.92 
100.00 

Size 
Iflt.YVd: 

% Amount 
3/4-in x 28 mesh This Size: 58.10 

DIRECT 
&& &g wt.sb % Ash 56 Sulfur 

1.25 6.25 3.31- 0.50 
1.25 
1.30 
1.35 
1.40 
1.60 
1.80 
2.00 
2.45 

1.30 
1.35 
1.40 
1.60 
1.80 
2.00 
2.45 

60.85 5.01 0.49 
17.85 8.78 0.44 

4.69 13.76 0.45 
7.24 23.13 0.63 
1.03 41.66 4.31 
0.52 46.73 8.64 
1.05 58.24 11.81 
0.52 60.34 29.79 

100.00 

Size % Amount 
IWW4d: 28 x 100 mesh This Size: 3.43 

1.25 
1.30 
1.35 
1.40 
1.60 
1.80 
2.00 
2.45 

&g! 
1.25 
1.30 
1.35 
1.40 
1.60 
1.80 
2.00 
2.45 

DIRECT 
Wt.O/. % Sulfur % Ash 
0.00 
0.00 
0.00 
0.71 5.13 0.50 

91.97 6.45 0.40 
2.53 27.54 0.39 
1.20 43.87 0.64 
0.54 65.16 0.64 
3.05 76.17 13.76 

100.00 

&Lb& 
12778 
12363 
11844 
11248 
9996 
6958 
5565 
3881 
3611 

Size Analvsis Heads: 10.02 0.88 11577 1.52 

67.10 4.85 0.49 12402 0.79 
84.95 5.68 0.48 12284 0.78 
89.64 6.10 0.48 12230 0.78 
96.88 7.37 0.49 12063 0.81 
97.91 7.73 0.53 12010 0.88 
98.43 7.94 0.57 11976 0.96 
99.48 8.47 0.69 11890 1.16 

100.00 8.74 0.84 11847 1.42 

Size Analysis Heads: 8.81 0.89 11747 1.52 

&,& Wtp/, 
0.00 
0.00 
0.00 

12611 0.71 
12158 92.68 

8945 95.2 1 
6455 96.41 
3015 96.95 

825 100.00 

CUMULATIVE 
@u/I& #S02/MBtu % Ash % Sulfur 

0.00 
0.00 
0.00 

5.13 0.50 12611 0.79 
6.44 0.40 12161 0.66 
7.00 0.40 12076 0.66 
7.46 0.40 12006 0.67 
7.78 0.40 11956 0.68 
9.87 0.81 11616 1.40 

Size Anal& Heads: 9.34 0.90 11545 1.56 

2154 0.86 
2088 0.87 
1899 0.95 
1803 1.13 
1724 1.33 
1617 1.52 
1604 1.58 

CUMULATIVE 
% Ash % Sulfur 
3.31- 

&& #S02/MBtu 
0.50 12778 0.78 



Vestern Energy Co. (Rosebud or C&trip 
;ize %Amount mswd: -100 mesh This Size: 

DIRECT $& Float Wt.% % Ash 0.00 ~ 1.25 1.25 1.30 1.30 1.35 1.35 1.40 1.40 1.60 
0.00 0.00 0.00 80.38 7.11 



COAL QUALITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHAfZACTERlZATlONS 

Western Energy Co. (Rosebud or Colstrip Mine) Crushed to -3/a” 

DIRECT CUMULATIVE (BY SIZE GROUP) 
Passing Retained Wt.% &A& % Sulfur &y& y&g &&l % Sulfur &&I #S02/MBtu 

+3/a in. 1.23 9.60 0.86 11686 1.23 9.60 0.86 11686 1.47 
3/a in. 28 M 89.47 9.26 0.86 11716 90.70 9.26 0.86 11716 1.47 

90.70 

2aM 100~ 6.44 9.29 1.02 11498 6.44 9.29 1.02 11498 1.77 

1OOM 325M 1.61 11.42 1.24 11232 1.61 11.42 1.24 11232 2.21 
325 M +o 1.25 I 8.41 0.81 10202 2.86 14.48 1.05 10782 1.95 

2.86 

Total 100.00 



COAL QUALITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS 

Western Energy Co. (Rosebud or C&trip Mine) Crushed to -3/8 in. 

1.30 Sink Fraction of As-Received Sample Crushed to -3/E inch 135.56% of Total) 
Size % Amount 
Inte&: +28 mesh This Size: 80.99 

$& &!a 
1.25 

1.25 1.30 
1.30 1.35 
1.35 1.40 
1.40 1.60 
1.60 1.80 
1.80 2.00 
2.00 2.45 
2.45 

DIRECT 
wt.% Yo Ash % Sulfur 

~ ~ 0.00 
13.11 6.81 0.52 
36.03 10.69 0.44 
15.61 12.99 0.40 
23.05 22.82 0.47 

3.75 42.56 1.18 
1.79 50.83 4.68 
3.57 55.83 8.05 
3.08 58.52 26.64 

99.99 

Size % Amount 
Inter& 28 x 100 mesh This Size: 11.45 

DIRECT 

1.25 
1.30 
1.35 
1.40 
1.60 
1 .BO 
2.00 
2.45 

&cLt wt.% % Ash % Sulfur 
1.25 0.00 ~ ~ 
1.30 
1.35 
1.40 
1.60 
1 .a0 
2.00 
2.45 

0.00 
0.00 

26.03 4.17 0.49 
59.01 a.45 0.41 

5.23 29.49 0.48 
1.97 45.53 0.97 
2.15 62.49 2.26 
5.61 77.68 17.57 

100.00 

Size % Amount 
Interval: - 100 mesh This Size: 7.56 

DIRECT 
Sink &g! wt.% % Ash % Sulfur 

~ __ 1.25 0.00 
1.25 1.30 0.00 
1.30 1.35 0.45 3.99 0.83 
1.35 1.40 37.41 5.42 0.48 
1.40 1.60 38.50 a.35 0.37 
1.60 1 .a0 7.76 17.03 0.36 
1 .a0 2.00 2.14 36.40 0.49 
2.00 2.45 2.88 64.15 0.74 
2.45 10.86 al .80 9.41 

100.00 

b& 

12401 
11741 
11175 

9669 
6716 
4928 
3507 
4083 

Wt.% 
0.00 

13.11 
49.14 
64.75 
87.80 
91.55 
93.34 
96.91 
99.99 

CUMULATIVE 
% Ash % Sulfur &y/& #S02/MBtu 

0.00 0.00 0 ERR 
6.81 0.52 12401 0.84 
9.65 0.46 11917 0.77 

10.46 0.45 ii738 0.76 
13.70 0.45 11195 0.81 
14.89 0.48 ii011 0.88 
15.58 0.56 10895 1.03 
17.06 0.84 10623 1.58 
1 a.34 1.63 10421 3.14 

1.3~Sink Size Heads: 17.93 1.70 10404 3.27 

&& W1.9b 
0.00 
0.00 
0.00 

12521 26.03 
11655 85.04 
8803 90.27 
6298 92.24 
3060 94.39 
1284 100.00 

1.3-&k Size Heads: 

&y& w1.96 
0.00 
0.00 

13750 0.45 .~~ 
12868 37.86 
11917 76.36 
10858 84.12 

7580 86.26 
3438 89.14 

643 100.00 

1.3~Sink Size Heads: 

CUMULATIVE 
% Ash % Sulfur &!& #S02/MBtu 

0.00 0.00 0 0.00 
0.00 0.00 0 0.00 
0.00 0.00 0 0.00 
4.17 0.49 12521 0.78 
7.14 0.43 11920 0.73 
a.43 0.44 11739 0.74 
9.23 0.45 11623 0.77 

10.44 0.49 ii428 0.86 
14.21 1.45 10859 2.67 

14.74 1.50 10752 2.79 

CUMULATIVE 
% Ash 96 Sulfur 
o.oo- 

&+& #S02/MBtu 
0.00 0 0.00 

0.00 0.00 0 0.00 
3.99 0.83 13750 1.21 
5.40 0.48 12878 0.75 
6.89 0.43 12394 0.69 
7.82 0.42 12252 0.69 
a.53 0.42 12136 0.70 

10.33 0.43 11855 0.73 
18.09 1.41 10637 2.65 

17.64 1.59 10573 3.01 



COAL QUALITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS 

Western Energy Co. (Rosebud or Colstrip Mine) Crushed to -3/B in. 

1.30 Sink Fraction of As-Received Sample Crushed to -3/E inch (35.56% of Total) 
9/o Amount 

Total: Top Size x 0 This Size: 100.00 

$& f!ggj 
1.25 

1.25 1.30 
1.30 
1.35 
1.40 
1.60 
1 .a0 
2.00 
2.45 

1.35 
1.40 
1.60 
1 .a0 
2.00 
2.45 

DIRECT 
wt.% % Ash % Sulfur 
0.00 o.oo- 0.00 

10.62 6.81 0.52 
29.21 10.68 0.44 
i a.45 10.40 0.43 
28.34 17.91 0.45 

4.22 37.16 0.97 
1.84 48.9 1 3.86 
3.36 56.86 7.15 
3.96 66.46 21.59 

99.99 

12401 
11743 
11652 
10373 

7587 
5330 
3470 
2915 

Wt.% 
0.00 

10.62 
39.83 
58.28 
86.62 
90.84 
92.68 
96.03 
99.99 

- CUMULATIVE 
% Ash % Sulfur 
o.oo- 

&,& #S02/MBtu 
0.00 0 0.00 

6.81 0.52 12401 0.84 
9.65 0.46 11919 0.77 
9.89 0.45 11834 0.76 

12.51 0.45 11356 0.79 
13.66 0.47 11181 0.85 
14.36 0.54 11065 0.98 
15.84 0.77 10800 1.43 
17.84 1.60 io4aa 3.04 

1.3~Sink Size Heads: 17.54 1.67 10559 3.16 
1.3-Sink Head Analysis: 17.64 1.64 10500 3.12 

1.30 Float Fraction of As-Received Sample (64.44% of Total) 
Size % Amount 
Interval: Top Size x 0 This Size: 100.00 

DIRECT CUMULATIVE 
Sink % Ash % Ash % Sulfur - &gt wt.% % Sulfur && Wtp/, 

1.25 7.20 3.30 0.50 12760 7.20 3.30- 0.50 
&g& #SO2/MBtu 

12760 0.76 
1.25 1.30 92.80 5.44 0.50 12313 100.00 5.29 0.50 12345 0.81 

100.00 

Calculated Size/Gravitv Washability of Crushed to -3/8 inch Sample 
% Amount 

Total: Top Size x 0 This Size: 100.00 

DIRECT CUMULATIVE 
Sink % Ash % Sulfur % Ash % Sulfur #S02/MBtu - &gt wt.% && m &j,& 

1.25 4.64 3.30- 0.50 12760 4.64 3.30- 0.50 12760 0.78 
1.25 1.30 63.58 5.52 0.50 12318 68.22 5.37 0.50 12348 0.81 
1.30 1.35 10.39 10.68 0.44 11743 78.60 6.07 0.49 12268 0.80 
1.35 1.40 6.56 10.40 0.43 11652 85.17 6.41 0.49 12221 0.80 
1.40 1.60. 10.08 17.91 0.45 10373 95.24 7.62 0.48 12025 0.80 
1.60 1 .a0 1.50 37.16 0.97 7587 96.74 8.08 0.49 11957 0.82 
i .a0 2.00 0.65 48.91 3.86 5330 97.40 8.36 0.51 11912 0.86 
2.00 2.45 1.19 56.86 7.15 3470 98.59 a.94 0.59 11810 1.01 
2.45 1.41 66.46 21.59 2915 100.00 9.75 0.89 i 1685 1.52 

100.00 
Size Analysis Heads: 9.41 0.88 11675 1.51 

Head Sample Analyses: 9.28 0.90 11722 1.54 



COAL QUALITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS 

Western Energy Co. (Rosebud or Colstrip Mine) Crushed to -1 OOM 

DIRECT CUMULATIYE (BY SIZE GROUP) 
Possina Retained Wt.96 96 % Sulfur &g& Wt.% y&J& 96 Sulfur B&f& #S02/MBtu 

+lOOM 3.47 7.12 0.69 12122 3.47 7.12 0.69 12122 1.14 

100M 325M 71.08 a.37 0.98 11880 71.08 a.37 0.98 1 ltiab 1.65 
325 M +o 25.45 14.84 0.95 10887 96.53 10.08 0.97 11618 1.67 

96.53 

Totol 100.00 



COAL QUALITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS 

Western Energy Co. (Rosebud or C&trip Mine) Crushed to -100 Mesh 

1.30 Sink Fraction of As-Received Sam& Crushed to -100 Mesh (35.56% of Totall 
Size % Amount 
Interval: Top Size x 0 This Size: 100.00 

&& &&t 
1.25 

1.25 1.30 
1.30 1.35 
1.35 1.40 
1.40 1.60 
1.60 1.80 
1.80 2.00 
2.00 2.45 
2.45 

DIRECT 
Wtp/ 
0.00 
0.00 
1.22 

32.84 
43.09 
10.03 
3.53 
2.51 
6;r6 

100.00 

% Ash % Sulfur 

3.63 0.88 13610 
6.35 0.48 12688 

11.37 0.40 11328 
21.14 0.43 10211 
35.25 0.50 8014 
68.42 1.04 3006 
79.75 16.36 1472 

Wt.96 
0.00 
0.00 
1.22 

34.08 
77.17 
87.20 
90.73 
93.24 

100.00 

1.3.Sink Head Sample: 17.27 1.70 10604 3.21 

CUMULATIVE - 
% Ash % Sulfur &v$ #SO2/MBtu 

0.00 
0.00 

3.63 0.88 13610 1.29 
6.25 0.49 12721 0.78 
9.1 1 0.44 11943 0.74 

10.49 0.44 11744 0.75 
11.46 0.44 11599 0.76 
12.99 0.46 11368 0.81 
17.50 1.53 10699 2.87 

1.30 Float Fraction of As-Received Somole (64.44% of Totall 
Size % Amouni 
Interval: Top Size x 0 This Size: 100.00 

DIRECT CUMULATIVE 
&& Float wlp/ % Ash % Sulfur &J& wt.% % Ash % Sulfur && #SO2/MB1u 

1.25 7.20 3.30- 0.50 12760 7.20 3.30- 0.50 12760 0.78 
1.25 1.30 92.80 5.44 0.50 12313 100.00 5.29 0.50 12345 0.81 

100.00 

Total: 

Calculated Sire/Gravitv Washabilitv of Crushed to -100 Mesh Sample 
% Amount 

Top Size x 0 This Size: 100.00 

$& &gt 
1.25 

1.25 1.30 
1.30 1.35 
1.35 1.40 
1.40 1.60 
1.60 1.80 
1.80 2.00 
2.00 2.45 
2.45 

DIRECT 
wtp/. 96 Ash % Sulfur 
4.64 3.30- 0.50 

59.80 5.44 0.50 
0.43 3.63 0.88 

11.69 6.35 0.48 
15.32 11.37 0.40 
3.57 21.14 0.43 
1.26 35.25 0.50 
0.89 68.42 1.04 
2.40 79.75 16.36 

100.00 

&‘& Wt.% 
12760 4.64 
12313 64.44 
13610 64.87 
12688 76.56 
11328 91.88 
10211 95.45 
8014 96.70 
3006 97.60 
1472 100.00 

Size Analysis Heads: 
Head Analyses Sample: 

CUMULATIVE 
% Ash % Sulfur && #SO2/MBtu 

3.30 0.50 12760 0.78 
5.29 0.50 12345 0.81 
5.27 0.50 12354 0.81 
5.44 0.50 12405 0.80 
6.43 0.48 12225 0.79 
6.98 0.48 12150 0.79 
7.34 0.48 12096 0.80 
7.90 0.49 12013 0.81 
9.63 0.87 11760 1.48 

9.98 0.96 11636 1.65 
9.72 0.89 11627 1.53 



AMAX Coal Co. 
Belle Ayr Mine 
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C. Q. t Irdc. 
1 QUALITY.,CENTER BQX 280 
HOMER CITYI PA 13748 

‘ERATING, CO.~;~‘~,,~~~JEC~~.,90DOl01 TASK 2.,4 
.$wED BY: .’ 

OCATION: 

4TE SAIlPLED: ,:_ 
EATHER : 

DATE:::$ECEI VFD: ;j&!6./9 1 

ROSS WEIGHT; 95, ,+ I& .>.,,.:>, I, ,<,:j ,,,;.+ ,,, i,, ,,’ ~.,‘,::$.fl, ~, ,,c;,;?g;$@i, :~ _, ::,, 

THER ID:’ ;:I’.‘, ~$&&&,~D~:RA&, ~$& (,&K I., 30 c’kU~~~~~~~~~.~~~~~~dPSIZE &IQHT 
PERCENTS :,RkR+ED ON A DRY EAS’IS ASH PERCE~,~~~“~~~~~N,~~~~~~FREE BASIS 

I, ‘, 
‘cERTIFICA~$:-~F ‘:$NALySIS ‘.~.~~,:‘:’ ,,;; ;Ij;i,, 
i, :::. ,.,,. ,,,.’ ,,1, ,s,fj &e$#&&;;;: ,js ,,, ,+?,. 1, -, ;, .,~ 

-,:Q296$ D3302 D3%;3 
ITSi ,.: 

%ASTURE 

r+:,,$~~: ~‘;;$+g( , 
-: D3174 .. 14. ,77% ,l:Z$z 91% 

SULFUR i”D4239 METHOD 3.,3 71% : : <;-36X 

BT,,,,& ‘::,- : D201.5 D1989 ea&;~, :y,; ‘pi ,;J&ijo3 

MAF ElTLf%L&::! ; ‘~:,’ 12795 
,,, 

LBS aF,‘:S02.:‘;PER~~~NILLIOtd BTU ,~:::c,:64 

LBS OF ,,SULFUR”.:PER MILLIOtd BTU ,Y 019 
PERCENT SOLIDS,, $2.47X 
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c. 0. I INC. 
1 W&LITY CENTER 80 
HUMER,CITY, PA 1974 

OPERATING co. : PROJECT 
MINE: 
SAMPLED BY: co 
GROSS WEIGHT: 95.4 KG 

OTHER ID:, AS RECEIVED 
fs REP?RTED ON A DRY 

FRACTION 

+2ml 
~~~n"xl~OM 

~;:!@;g7;$ii 17. I,3 17. 66 
‘:“,-~~,:~:,:8,,39 11. 45 

” ‘; 64 ,I, ,~$G9 ::;: 
17. 91 

&& :,I:4533 

,:“i :9 :A 40 11. 06 18. 43 
2.. 59;:; ,1’0,2;1 1 ;;,:,, 5:.;+7::: ),, ,1243S 
1. 39 ,,, .1()258 ,,$:, z;Tl< .!:.,&2575 

IT ,, 

FRACTION 

:gi X 1OOM 
+28M X 0 

FRACTf~ON 

CtJMlJLA+~\lE >:j@$f@@ - DOWN 
.,, ‘i ,i ,’ ,, ;.i,,:,, 
:‘, :;~,;‘:kTj$ 

:; .,: &33,; y:23 
,‘A9’9. 60 ;;. $T;, . 8 1 

1~0.00 
:, Yl,O?)S3 $j$;; $fg*:; ~: 

. S3 ” ~J~gq73;: “, ‘~ +;pse 

CUMULATII’E fii!$&iiD - UP 

., ,,, :)j$ ;:;.: ;&, ,,,, ,,z, 
ASH 

:&BS: : 502 

+2wl x- ,o 
_, ‘;,~.;;f:;& -jy; ,.,! 1~; SULFUf&: BTU !%‘Ef?QjBTU 

2SM X ,,,O’ ,.; 
:y*<~$&+~@ 

1OOM x,0 
,,, ,:,.;“qk&:: ,o : ,$j,;;<;y,$:~- ,;' ,:$?9 
,, ~:yjJ$@Q#J 

ANALYTICAL RESULTS ARE s~~ATE~~~~~~~~.~RY BASIS> ,' ',,.~~~~~,~~.?,~~~,,~~.~~: 
PAGE 1 <..,., :~~:~~~~~:~~,~::nili,-;i~,,~ 

., i',:i~~~~~:~:;.l%, ;' 



.: i .,,, 
,:; f;:.$ 
., x.;. 

D 
,‘,;‘;,: & : MASTER@ 

;, ,;>;:: 
c. G. , INC. 

., ,, y;: 

1 QUALITY CENTER BOX 280 
:- ;i.+,, ., j;,;,. ~~:‘.../;>y.‘;:::” :,,, i 

HOMER CITY. PA’ 15748 
SAMPLE ID:, R’@g&$~$023i 

“;~;4TING CO. :~ PROJECT 90DOlOl ,:TASK 2. 4 
B#J$~; C$+L I 

,,,. .:. 

AMPLED BY: CQ 
DATE sAl%?,@,&D~Z:j? 

: i$::,~rj<;’ ‘f:,: 
;ROSS WEIGHT: 95. 4 KG DA-& F&&@gD:~ 11 

‘THER ID: AS RECEIVED ,RAW .COAc:cS&,NK 1. 30 CRUSNED Tt&‘&&:~TOfi 
TS REPORTED ON A DRY-BASIS A?H”PERCENTS ON AN’-SQ~Ffft~E.~BAZj 

,, ,., 
,. .,, _,:,,,,:, ,,,. ,~, :,;:~“*+v ..,. *,; ,.,, 6, ‘, 

FEED FOR SIZE +28M 
,,i ~‘@’ ,.,. ;, <,’ 

‘AVITY % WT 

. z(: 

2 

;g “:j 

10.17 

. i% “2 52 

:: :!: 7: E 
:. 43‘ SINK . 30 

x5Az 
e: 

%6: 
19 : 57 

$5): 3: . 57 
19.93 : z: 
‘5%. f! ‘,’ 

$;I gz, ,’ 

. 2;: 

2: 13 
15.99 

CUMULATIVE RESULTS FDR SIZE,;’ ,+2SM 
,, ,, :s&q~&&;;& 

: ::, ., ,~~~~~~~~~~~~,, 
bz,:.**.: ,I,., “, 

CUfiULATIVE DOWN .,, ,,.~;.~;:~~~:*i; -,y 
,,.,, ~:‘;+Y>,> :“):.:,;’ : 

i, $>:, ; 

,‘~ CUMUlii4TIVE UP <,,:I,, ,,,‘, 

AWTY % WT ~,‘;A&;$<;, % s ,&7~::&::, 
$&=98.:; ‘<j,.‘, . 64 

98. 66 

.:: SINK 
99. 70 i,7-;: $4x’;<‘-’ :-, 

100.00 II,., 67, ” : ~.., 

,_: 

. 60 ‘,. 

. 80,‘:: 

. lJ&” 

. 45s: 

FOR YOWPROTECTlON THIS cqw.etq liw: ., ,.&G,@ :,,i 
“yr,:~‘,:: ,, 

BEENW3IN@WN CONTROUD PAFER STC’.?G’: : ~+@&~:.~ :,, :NO, “A”D F ALTERED ‘i;:‘>~, ‘,.,, “Ij ‘.. “;y-‘;c 



GOULD ENERGY DIVISION 
P. 0. BOX 214 
CRyyNI PA l;$$p.‘~. 

STfINDfW l,@$#?f@@~~~~~C ,I 
: 

DATE : ,:;:3y-6:92 ‘, 
MAg+TER’ ~SA~-~P~E:,NO;,“~:~ 34042 .~,.i,.~ ,,,,. _ ,,,~ ,.. 

C. Q. , INC. ,, 
1 QUALITY, CENTER BOX~:280 

,::: : y:,, ,“i’;.: ; -~$..~<~,~.~, ‘“::g -“:;,x ‘, 4: 

HOMER CITY,’ “PA 15748 ::’ SAMPLE ID: RUN, #911----v /. _.._ _ . . . 

;;fi;fTING CO. :, PROJECT 90D0,lOl TASK 2. 4 
BAS I,,,,, COAL- :,#,E&EAYR:,:,c. ,~~~~~~~~~,:~:,::r:,,~,- 

,j,$ ,j : ,>G :, .:: ,~&+ ,” .~ ,,, 

SAMPLED BY: CQ 
DATE SAHPLED: :;;:, &,.Z., : :,&:_ :.:3:>,r.;:, ,;:;;:, 

GROSS WEIGHT: SS. 4 “KG : 
‘:<e”::: ,.,, *.::,. ,. ,;“‘.<, 

DATE RECE,IVED: l~~&l~~l ,,: ~~~~;::-::-:;~~~~~~ :‘;+ 
,,,, y,;,’ <,,, .: .$,<,<:. : .Z’- 

OTHER ID: 6s: @E&IV& ,$i&.~:, &AL, ,S~.NK I., 30 CRU&D T&&i& ~~~;~~~~~~~.~~~~~~~~,~~~~CE’N 
TS REPORTED,,:PN A DRY:i!BASIS ASH PERCENTS ON AN SG~~FREE’::,~‘~~IS~:,:. -:::~~+ ~~~&~~~~~~~ .:;.-: 

,s,;:. .?,,;,.:. 
.>: .., 

FEED FOR SIZE 28tl X 1OOtl ‘, ‘, ,,,:,:j;,: 

:‘l’f;;TY VOLAT,Il& 
1. 30 ii t;: 

BTU :&XED CAftBfJN 

iii: 1. l% 15 :: 
O;,‘O(p -, 
.o.LoQ;:- 

+ Kuu 
:::2 0. 00 

$‘ i? 
0; GO.: 

” 

::::: o.,:ot3;-, 

5 4”: 

z 75 

‘4”. 
63 E 

23:04, 43.:73 

2:: 

1. : 89 78 

11803 1317: 

‘% .;:, 
2:,43 

:~~~;~~,~, ,:;Q@g~ 
SINK ,3: 60: 52‘~63 ‘82 8. 75 4861 o;:o@,,m ,,:’ ‘, 

26.05 3648 ‘0 >aw;, ‘, 

‘,,,,, 

CUMULATIVE RESULTS FDR,SIZE 28M X lOON 

CUMULATIVE DOtiN ,’ ,, 

,X WT 

0. 00 ~Oyf; 
%S 

,,:r: :. % 15, 

o,::o,o ,-; ;: 2: 

2: :4: 00 ,‘66. 72, 

,,,, 

‘~ 83. 87 ‘~, 

2. 49 
S9. 72 

2.45 
,.94. 37 

SINK 100.00 

CUMULATIVE UP 
” “. 

1. 30 
l.ao. ,Oo,,. 

,:.:i &&,.J 
.,:;, 17;;?&6 

:,::,I,., ,x ,A= 

:,‘: ,.lf& ,&& 
::,,;;,;:2. -44 

‘?!“, L;7;:<&$, 
;.$::a. :44 

:‘1:&~1 z:+3; 
,,;;..:;2. ‘44 

,:j, 2, .,: l<&$fJE :j: 
.;~.+2. 44 

,~‘:&Q*/~g ,: 
S>~;2.~~,+& 

~~~;~~::5@4~,3:, 
~~>~j>C&. 37 
,;< .52. ‘30 

2.45 SINK, :;:5. 6.p :,:‘:;:;:,~*$;~O,, “, .;:$;,::l,e; 23 
‘,’ : “;~&~$;~g,:;:: 

_ ,, -,,:; :i:>. 
s-,2& ~‘0,s 

,:I>, 
: ,,,’ .,., ~. j:.:: 

,,,,,j&y~ ~cAL~,~~,~~E~~~~~~~~~~:‘~~~~~E~ 
,,,, 



,J ;.,:,FEED FOR SIZE 

AVITY % UT X;$sH “’ XS 
02 00, ; ‘200 
0.00:’ 0.: 00 
0: 00,’ u;koo 

o;,;oo 
,5!@$‘;,:, ‘; .~.,’ 9:‘39 
16; ,,%a; :I ,, l;&t”&,O 

&8,2_- ,:‘: ,,,:, 40;: 97 
3,,:35;: i 67s;: 18 

I. 45 SINK 6., &J:.~ ~;‘: ,eqI4 13.39 

CU~I~LAT~E~~ RESVLTS:,FDR,:,~:~I,ZE :I OOM.’ x 0 

AVITY 

.% : 

.% 

.;I: 

:. % 
:. 45 SINK 

A;:‘” 

58 

.%I 

.a0 
‘. 00 

. ;ii SINK 

,,~i’- ~.~‘~~CUflULATIVE DOUN 

,,,: 93; :&8 ~: 13;;4,5 
100. 00 :’ l@q)l 

KS 

::,: ;: g 
,,,, 

‘:: 0:oo 
,,: 
:,:_ .z 

1% 

‘,,CUMUl+TIVE UP 

~%x WT.;,, ;;; :;:_ ,‘X::~$&., 
1 ($Qi:,:Q@;:;; c,:::;;,, l&Q 1 

: i o@jo:; ~ ,‘c: ::;;;;,:, 1 s;:1D*,. 
10QI~‘Qci ‘,,, : ,,i”? 18$:01, 
100.:0@ ‘,: .I ,,:, lB@l, 
l~Q,:Qo ,~ ‘,,i,,> l&f@1 
,39Z1&2’, :I:;.~’ 4$qgl 
;_ 18; ,399~ ,’ .‘. &C$27 

,;:“,: I&s;,,~re ::,, ., 7qs;44 
;&i 82’ :,, : ‘:,i 8O&z14 

VOLATILE, 
o:,ou::; 
0.00~~~ ’ 
gG& 
Q:&:’ 
iJ*,:QQ; : 
o~J;Qo:$ 
o:“,@yi 
o:fU~; :::,,, 

VOLATILE,. Q*‘~‘Q(p,i 
gy;j~:: 

o::.g,,;:, 
Q;:,#p;< 
Qj;,;o~Q:& 
o.‘,:ofx :: 
Di:oQ:. 
o.:,ou 

FIXED C$FjB&N 

g: ,gg 

8: % 

,.:;: ., T,‘: _, 

AN&$T~~;~~~y,~SU~TS A& STATED’ ON A DRY BASIS 
~ ,~ 



1. ,$j 
‘. 80 

2 00 ‘2 j’; 40 fj(j * 44 
2.2; fJ .. $3 

: g 12igg 
%NK 1, 33 

2: :: 
34’77 
I,7 .$1 

f2a4* 
2. 03 $3.. 15 ‘:$ f@34 

Cll~..~ . 9l¶ !a77 -~ 
04Qp 
w3p 

J6.56 
3747 
-31 

j‘ klQ 
x IJr ,. 

1:;;: 14.-g l. 60, 
2ffY. 20 1.80 42 14 2. 00 

2, 4!3 8s: 63 
94 7 2. +;‘,, 91’ 436 

Qv& 9s.’ 97 
fQ0. 00 

;*,py 



GOULD ENERGY DIVISION 
P. 0. BOX 214 
CRESSON.’ PA 16630 

,: LFIOORATORIES,INC. 

,.DAl-E: ~, 5- 6-92 
tjA~TEf7 ,:,SAMPLE NO. 134034 

a,,: pi y,;: :f,j 
,., 

1 D: RUN ~.~i-ro23ii~~.xPO~~ER RIVER;,‘,;, ,; 
BkiSsIW ,$A, BELLEAYR:: :>,g. ?,,: 1.;: ..pr:: (/,: ,:c*< ,’ :,,t,,, 

! -’ 
i’.,,. ,‘:y*:,, ‘<-,. 

“<:!-’ ,.I’ 
OCATIQN: :, :i:,:,,,!. ,; 

,,;:& ,,_ ,, ;,.ii :; ,:,j 

,&HP LED : -‘;$‘:~,, ,, 
,;i)i: :, 

,ATE ,r’l’:~“, ,: ., ~., ;;,;;;’ ,:: .’ 
IEATHER,:‘: ,,. :,,j:,‘,: 

+J t, : -,<, 
.,“,: 

DATE ~;+iiE $$&D: ,;& /6;9i,:;, 
: ;:;.+ *: 

x 0% ~$$;@@$B:, @&@#~. 6 KG 

+$j:i.; ,,:<i::‘.~ ‘.‘:\,‘& ,: 
rss 

..~,,~~~~;,:,~~,~.~.~::,; ~*,, 
>,, YI$;:.h:.& ‘< :y ,; .,, ‘?L;:, ,,,. -:;: 

,THiR ifs;: : :,, 
~, ,~,~,~:~-;,~-i,~ ,;,I! ! $&?;& ,;@$j;i,j$ ,,:gg;,‘, ; :,. :,) ::, 

,; ,?:,i; :;$::. 

~::.:<:.x<‘;$;; %&.~, :, 
,:I (;&g< ,Qf:‘ i 

; :,fi~$&LRECEIVED RAW ,$W@Qj&SH~D ~&il ~~N~:To~szE,‘.~~,IGH~~II;ERcENT~~, R 

,,EPORTED“ON A DRY BASIS ASWCERCENTS ON AN .S,?+FREE, BASIS “’ 

CERTIFICATE OF~ANALVSI!i ::, 
AS i?Em uttr BHaAd 

f,glSTURE D2961 DEW& D3173 2f3: g&F xxx 
. 9.91x 

SULFUR 04239~ METHOD 3. 3 . 41,x . 58x 

BTUiLB: ‘,,, D2015 Dl989 8549 12005 
MAF BT&LB 12759 

LBS OF-‘SO2 PER MILLION BTU . 97 

LBS -OF SULFUR PER MILLION BTU 
PERCENT’ SOLIDS 71: iEti: 

P;;@&E6,& OF 1 

APPROVED ,B;Y 

BLACK SEAL,,ANALYSIS i 

,,; .:) .,: 
_*r. ., i, 

._ ,Z,&,‘~ ,‘I,, ,.,: 

~~,.!T?.: ,$ 



,., .~ i 

,’ ; ,,, ,,;-‘: :y:,, ” z., 
,,~::;,:Y 1 ~~<S, c:jz, ,:‘” 

,_ ‘& _ ,.:i;,, :, ,$,... ~; ,.,,s: ,,,, ;,s. 

GOULD ENERGY~DIVISION 
P. 0. BOX 214 ‘-,I 
CRE=S’JN* PA !,$$?fg 

STFlNDClRD LF)BOfG@%J$INC. 
,,:‘!,, ,~,, ,,, ,, 

:,c*:,. 
,,, 

SULFUR BTU PER-;~HB~U:;~BTU 
:, : ,,.,, ::,.:: ‘;,:, :,: &jj9 

,,A., +toon 
lOOH x 3k.n.~ :, 

7. 74 

325H X O.,;:: -‘, : 
:&:,63;: i32 
-jj;,+~l;,.‘: &fj 

11910 1.,.02: ,438l 1 
57 11993 .,95 .,i-:i,2651 
58 11646 ;:/, ,-: :98’~$$2812 

,., ,.,_, ~, ,: i, ,:’ 
CUMUWp!! ~~~T~f>$~” - DOWN 

I:, ;, ,: ;+ > 

;i, &&., 
)(: ,o,., 

FRACTION., 

CUMULATIVE RETAINED - UP 

WTY. 
+ l~&.j ,&-J ‘, 
1 ool*r:y( GJ~, ‘.’ ‘,.: 
32.5n: ,, x,,;:gXr, ,, ‘, ,;;;: 

: ‘;: 
ANALYTI~~~~~R,ESULTS ARE, STAT&&&:.$Y BASIS: 

P&GE ,; ‘I,‘.‘,,,:’ : ,,, 

_, ~.~ ,,. 
:,,‘,~,:~,,;!:- .I, :,, 

ASH 
I;B.&jo2z ; ‘, 

SULFUR BTU ,:@ZR@NB-Tl;li 

Llfs :x02 
ASH SULFUR BTU ‘PERcMBTU 

6. 01 . 57 11943 .J95 
5.98 . 37 11944 
7.94 . 58 11846 ,_ :::;i 

APPRDVED BY 

APPROVED B<<a 



c. 0.. IX. 
I QUALITY CENTER BOX 280 
HOMER CITY. PA 15748 

,,,:,: : ‘~~~~~i~~~~~-~~~~~~~~~~~~~‘: 
S4MPLE ID: RUN #91102i%Ol PUtiDER$z.RI<~E\R”: :::: 

3PER4TING CO. : ;;OJECT 90D0101 TASK 2. 4 aas IN WAL “~~~~~~~~~~~~,:, ‘;I; : 
,~, :_,, ,~:,:~It...s~.,, ,,<*:s,: ,:>:c 

SAMPLED BY: * 2’ ‘. 1 ::. 
MINE: 
LOCATIQN: _,, ,,c, ,,,,, ,:“>,‘; 

,,_, :,:~~,~(:~;;~.,~,~, [;y~,: :, 
~ATE SAMPLED: 
*IEATHER : 

DATE RECEIVED: l,~~,~~~~~~~~~,-:- :~;, 

GROSS WEIGHT: 31.8 KG .,,,,:, ,i, ,. -;: : ,~ ,,,. ,,,: 

JTHER ID: 
;,‘>?‘T;,! ;~ ,... :,,:-;$$;g;;, :>;y;: 

AS RECEIVED RAW COAL SINK 1.30 CRUSHED 1OOM TSPSISzE,“NEJ:,G:HT PER 
CENTS REPORTED ON A DRY BASIS ASH PERCENTS ON AN S03-FREE:-;BA~~~~S-:;, 

CFRTIFICATE OF ANALYSIS :,:,:; ,'>.< ,,,, ,: 

SCREEN TEST 
----------- 

CUMULATIVE 
DOWN 4 UP _. ---_ -- 

4.46 x 4.46 x 100. oo,, % 
95.54 x 100.00 ic 95.54: x 
-------- 
100.00 x 

PAGE, 1 OF 2 

‘,’ 

BLACK SEAL A%ALYSIS 
: ,, :L;,,l-,’ 



.,I,’ : ,’ 
,‘, ,‘: ,y(:;?;; :,~ ye{:: 

‘.,, (, ,y>t:<,‘,, ,, ‘y ,s&, ST~~DCIRDI’IAB~~~~~ES~,,NC. 
..;,,y, 
-;i 

‘, ,, 

DATE:, S~&$:y92 

C~~~~~~~~~E OF ANALySIS,~ (C-JJT. ) 
SAWlyE .,~;CJ$~~~1~,4o70 

,,,::,,,,I.::, 
~,,. ‘. ,,;,:: ..;;;;E - ,,., ,$?qp;; 

i. :‘, :I .,,, >.;s;; ji ,, ,, 
_, 

.Yi,‘: ,:E,$F”, .~. ,,,‘,‘,,Z 
1,’ ‘:,,: :L ._, ~ AS RECEIVED DR,Y && ;I~‘, ;kfJ~j:.,’ 

;gO&STvffE ‘.-it 17. 15% ,x x i ‘?, :’ ,;,,‘::’ 
14.98% 

.‘y;$ 

SULFUR ~1’ 

18. 082 ;$~yp; 
.74x ,1,89’c,,’ ,:,:“:; 

BTU’&8 ,I;;:; ‘f,,:;:j;jJ’i:, 
MAF’ ‘BTu/LB,“X 

8591 l &?@ ,I ;“ :g&;&;,, 
-.12l$js,,;: :, 

,,,,. 
LBS OF S02,;PER MILLIOWBTU ~’ 
,JS f,F.‘s,ji@uR ~,=-ER ,,I,&& j$Tg,, 
PERC,ENT SOiI,DS 

\. 

1. 71 .‘:,,L 

. 858 ,; 
82.85% 

APPROVED BY 

P&X2, :$lF 2 ,,.‘, I!~ 
APPROVED BY 

,,,, :’ ,,,,, ;: ,,..,.. ‘,I’ ,., 
‘.‘, ‘,Z~,? )~, .> ,‘< 
,,,, ‘>i ..,,‘., ::y& &ACli iEAL ANtiLYSIS :.,:‘::, :, ” : ,,;& ,, ,;::; 
,.,:r: : .,,., &j&g, ,x:<<; $J$-;;’ ,, ,..:;, 

5% ‘, b>??W : 
FOR y+ pwrr.gQN T++fi DOC”ME&&~. :<,: @jj”: ,i; : >,: -‘i,, .,::F,?? ::y.j.‘: :‘.,:~,~+‘?)i ;.~,“:c~$$q$ ;;,, 



GOULD ENERGY DIVISION >:t,*, P. O,‘BOX,:21.4 ,,i::;,( 
CRESSON,,:, PA 1,663Oj ‘~’ 

: i:t$&fiE ,I’:‘, $Z&$92 
flC\S:TER~@(bMPliE N&$:134071 ::,:y i., 

jAMP:LED BY: ” CQ 
:ROSS, WEIGHT:,, 31.,8 KG :, ~’ ‘S 

4AW 

1AVI-W 
t::(: 
; ; ;i,,; 
1. eo:, 
?. 00 : 
?. 45 
2.45 SINK 

% WT. % IfOIST. % ASH XSULFUR BTU :“,, %:,voL. 

100.00 8. 82 2 2: % 9533”” 0.00 
10453. 0. 00 
12693,,(MAF) 

%S 
BT:: ““‘tY$5” 

:: 0.00 0. ,oo . 

o;‘~Qo~ 
62.10 g g$ 

2 8461 
83: 

:z 1% 
m 

;. ,,gg 
76 9. 07 0: 60 

FOR “OUR t3prECrloN THIS DOCUMENT HAS 
BEEN PRINTED ON,~CO~ D PAPER STOCK. 

NoT”AUDIF*TERED. : 

PAGE 1 OF 2 

% 9z.X: CAR. 

:: :TC3 

ii-ii 
0: 00 

it ii:: 
0: 00 



GOULD ENERGY DIVISION 
P. 0. BOX 214 
CRESSON, PC\ 16630 

,~, 
STFINDRRD LfI6OfWTOl?~~~,INC. 

DATE : 55 6-92 
MASTER SAMPLE N,D; 134071 

c. Q.~.i,-~.:~::INC;, 
1 QU~~ITY~ CENTER BOX 280 
HOMERCITY, PA 15748 ,,::: 

:,;:‘, 
:,,:;; ,i SAMPL’E ID$RUN ii91 102301 PDWDER>~R&tER 

OPERATING~:, CO. : PROJECT 9GDOlOl $ASK;.,2.:,4 
‘,:EASIN COAL SELLEAYR :z?:::, 

,_, 
MINE: ::, :, DATE SAflPLED: >,,;. 
SAMPLED,.:,BY: Ca 
GROSS WEXGHT:; 31,. 8 KG .,,_ ., DATE ,,RECEIVED: l1/6/91 ,,.: 
OTHER ,:Iz@:+:; AS: RECEIVED RAW ,,COAL..s~N,K~:~1,,.. 30 CRUSHED ‘TO 1OOM TOPS1 ZE WEIGH?, PERCEN 

TS REpgRTED ON. A DRY BASIS ASH~PERCENTS 'ON ANSOB-FREE BASIS ‘,./,\~ 
,::::~,, 

,,,, 
,,., 

.;y 

,,, ,” 
:~;,;x’ 

+,,::; 

~yw$TY ‘I,:,,: 
1: 3,o 
::g : 
I.60 ‘( ,,,,, 
1. 80~ 
5: :: 
2. 45 63NK 

,Rf’J:TY ,, ” 

:::!: ‘:, 

:- 2: ,I:’ 
1:so 
2. 00 
2. 45 
2. 45 SdNK 

5 % 
;: g3 
0: 00 

gz: (fg 

~~: 2 
100.00 

CUMULATIVE RESULTS FOR RAW 

CUMULATIVE DOWN 

% ASH 
;. gg ,. 

0: 00 
‘0.00 ‘, I 

,,. 

% s 
Or 00 BT:: 
o., 00 
o;:o(J 8 
:a 
‘;‘,; 

00 46 11e3: 
: :i 114Q5 

. 3 
E% 
10455 

CUMULATIVE UP 

,x s 
. ;5 
. 
. ;5 

1: 83 
zr g”c: 
9. 07 

voL~T~kbE 
Go” 

FIXED C~Wl3” 

0. 00 

0. 00 :: ::: 

it t:: 

:I::: 

:: % 

ii: 8: 
0. 00 0. 00 

FIXED C$R;;N 

:. ii: 

ii: ii: 

:: :: 

ii: % 

ANALYTICAL RESOLTS ARE STATED ON A DRY BASIS 

;; ,, 

,, 

,i,‘,, 

FOR ym PRoTECTlON THE DOCUMENT ws 
BEEN PmN;TED ON CONTRCJLED PAPER STOCK. 

‘.’ “‘Y NOT “AUD IF ALTERED 

,:,_ 

.’ 
I:::. ~,I:~,‘, “’ 



COAL QUALITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS 

AMAX Coal Co. (Belle Ayr Mine) As-Received 

DIRECT CUMUL4TIVE (BY SIZE-GROUP) 
46 Ash % Sulfur ~__ &!J& wt.% % Ash % Sulfur I&!& #Soz/MBtU Passina Retained w1.% 

+ l-l/Zin. 4.44 5.29 0.46 12145 6.44 5.29 0.46 12145 0.76 
5.41 0.43 12140 37.91 5.39 0.44 12F41 0.72 

5.39 0.42 12129 24.37 5.39 0.42 12129 0.69 
5.49 0.45 12135 61.10 5.45 0.44 12133 0.72 

6.10 0.75 11936 0.72 6.10 0.75 11936 1.26 

6.66 0.88 11842 0.15 6.86 0.88 11842 1.49 
9.68 0.58 11437 0.26 8.05 0.75 11671 1.29 

l-l/Z in. 3/4 in. 31.47 
37.91 

3/4 in. 3/8 in. 24.37 
3/8 in. 28 M 36.73 

61.10 

28M 100M 0.72 

100M 325M 0.15 
325 M +o 0.11 

0.26 

Total 99.99 



COAL QUALITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS 

AMAX Coal Co. (Belle Ayr Mine) As-Received 

Size 96 Amount 
Interval: + 3/4-h This Size: 37.92 

Sink - 

1.25 
1.30 
1.35 
1.40 
1.60 
1.80 
2.00 
2.45 

Float 
1.25 
1.30 
1.35 
1.40 
1.60 
1.80 
2.00 
2.45 

DIRECT 
Wt.96 % Ash % Sulfur 

30.78 3.62- 0.39 
62.75 5.04 0.47 

4.06 12.85 0.66 
0.97 23.14 0.64 
1.15 32.52 0.56 
0.16 48.19 0.37 
0.05 53.66 6.60 
O.OJ, 60.58 10.67 
0.07 86.01 0.33 

100.00 

Size 96 Amount 
Interval: 3/4-h x 28 mesh This Size: 61.10 

1.25 
1.30 
1.35 
1.40 
1.60 
1.80 
2.00 
2.45 

DIRECT 
Floaf wt.% % Sulfur % Ash 
1.25 30.73 3.72 0.40 
1.30 60.12 4.46 0.44 
1.35 4.42 10.84 0.61 
1.40 1.59 12.62 0.55 
1.60 2.35 21.09 0.61 
1.80 0.53 42.48 0.69 
2.00 0.13 52.70 0.95 
2.45 0.09 65.13 3.23 

0.04 65.72 11.12 
100.00 

Size 
Interval: 

&& &at 

96 Amount 
28 x 100 mesh 

wt.% 

This Size: 

% Ash % Sulfur 

0.72 

DIRECT 

1.25 1.74 3.55- 0.45 
1.25 
1.30 
1.35 
1.40 
1.60 
1.80 
2.00 
2.45 

1.30 91.76 5.12 0.41 
1.35 0.00 
1.40 0.00 
1.60 0.00 
1.80 4.29 17.66 0.77 
2.00 0.78 42.70 2.63 
2.45 0.70 54.08 10.46 

0.73 63.48 25.17 
100.00 

&/& wt.% 
12451 30.78 
12289 93.53 
11298 97.59 

9898 98.56 
8398 99.71 
6201 99.87 
5130 99.92 
4409 99.93 
1002 100.00 

CUMULATIVE - 
% Ash % Sulfur 
3.62- 

&& #SOZ/MBtu 
0.39 12451 0.63 

4.57 0.44 12342 0.72 
4.92 0.45 12299 0.74 
5.10 0.45 12275 0.74 
5.41 0.46 12231 0.75 
5.48 0.46 12221 0.75 
5.51 0.46 12217 0.75 
5.51 0.46 12217 0.75 
5.57 0.46 12209 0.75 

Size Analysis Heads: 5.39 0.44 12141 0.72 

CUMULATIVE 
&g,& wt.% 
12258 30.73 
12219 90.85 
11448 95.27 
11334 96.86 
10047 99.21 

7132 99.74 
5706 99.87 
3678 99.96 
3676 100.00 

% Ash % Sulfur 
3.72- 

f&,& #SOZ/MBtu 
0.40 12258 0.65 

4.21 0.43 12232 0.70 
4.52 0.43 12196 0.71 
4.65 0.44 12182 0.72 
5.04 0.44 12131 0.73 
5.24 0.44 12105 0.73 
5.30 0.44 12096 0.73 
5.35 0.45 12089 0.74 
5.38 0.45 12085 0.74 

Size Analysis Heads: 5.45 0.44 12133 0.73 

12173 93.50 
93.50 

&& 

93.50 
93.50 

wt.% 

10183 97.79 
6758 

12960 

98.57 
4810 

1.74 

99.27 
3410 100.00 

Size Analvsis Heads: 6.10 0.75 11936 1.26 

CUMULATIVE 
% Ash % Sulfur 
3.55- 0.45 12960 &J,$ 

#SOZ/MEtu 
0.69 

5.09 0.41 12188 0.67 
5.09 0.41 12188 0.67 
5.09 0.41 12188 0.67 
5.09 0.41 12188 0.67 
5.64 0.43 12100 0.70 
5.94 0.44 12057 0.74 
6.27 0.51 12006 0.86 
6.69 0.69 11944 1.16 



AMAX Coal Co. (Belle Ayr Mine) As-Received 

Size % Amount 
Interval: -100 mesh This Size: 0.26 

&& Ekgt 
1.25 

1.25 1.30 
1.30 1.35 
1.35 1.40 
1.40 1.60 
1.60 1.80 
1.80 2.00 
2.00 2.45 
2.45 

DIRECT 
Wt.% % Ash % Sulfur 
1.60 4.00- 0.56 

84.69 5.53 0.40 
0.00 
0.00 
0.00 
9.40 9.73 0.46 
1.41 23.56 0.77 
0.94 53.51 2.21 
1.96 78.34 12.72 

100.00 

Total: 
% Amount 

Top Size x 0 This Size: 100.00 

DIRECT 

&Lb W1.9/0 
12715 1.60 
12356 86.29 

86.29 
86.29 
86.29 

11628 95.69 
9686 97.10 
5246 98.04 
1937 100.00 

Size Analysis Heads: 

CUMULATIVE _. 
% Ash % Sulfur 
4.00- 0.56 

&WTQ #SOZ/MBtu 
12715 0.88 

5.50 0.40 12363 0.65 
5.50 0.40 12363 0.00 
5.50 0.40 12363 0.00 
5.50 0.40 12363 0.00 
5.92 0.41 12290 0.66 
6.17 0.41 12253 0.68 
6.63 0.43 12185 0.71 
8.03 0.67 11985 1.12 

8.05 0.75 11671 1.29 

CUMULATIVE 
&& &qt Wt.% % Ash % Sulfur f&f,& wt.% % Ash % Sulfur b,& #S02/MBtu 

1.25 30.46 -5x----- 0.40 12332 30.46 3.68- 0.40 12332 0.64 
1.25 1.30 61.41 4.70 0.45 12246 91.87 4.36 0.43 12275 0.71 
1.30 1.35 4.24 11.57 0.63 11394 96.11 4.68 0.44 12236 0.72 
1.35 1.40 1.34 15.51 0.57 10940 97.45 4.83 0.44 12218 0.73 
1.40 1.60 1.87 23.75 0.60 9663 99.32 5.18 0.45 12170 0.73 
1.60 1.80 0.44 39.70 0.64 7468 99.76 5.34 0.45 12149 0.74 
1.80 2.00 0.11 51.36 2.03 5795 99.87 5.38 0.45 12142 0.74 
2.00 2.45 0.07 63.60 4.17 3864 99.94 5.42 0.45 12137 0.74 
2.45 0.06 75.36 7.79 2352 100.00 5.47 0.46 12131 0.75 

Size Analysis Heads: 5.44 0.44 12133 0.73 
Head Sample Analyses: 5.66 0.47 12045 0.78 



COAL QUALITY EXPERT PROJECT: POWDER RIVER BASlN COAL CHARACTERIZATIONS 

AMAX Coal Co. (Belle Ayr Mine) Crushed to -3/B’ 

DIRECT CUMULATIVE (BY SIZE GROUP) 
Possina Retained Wt.% &.gJ 96 Sulfur && 

+3/E in. 0.64 5.81 0.52 12054 
wrp/ &4sJ %SLlfur &g& #SOZ/MBtu 
0.64 5.81 0.52 12054 0.86 

3/E in. >8~ 89.26 5.93 0.48 12120 89.90 5.93 0.48 12120 0.79 
89.90 

28M 100M 6.52 5.75 0.65 11756 6.52 5.75 0.65 11756 1.11 

100M 325M 1.84 5.98 0.68 11703 1.84 5.98 0.68 11703 1.16 
325 M +o 1.74 9.02 0.54 11412 3.58 7.46 0.61 11562 1.06 

3.58 

Total 100.00 



COAL QUALITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS 

AMAX Cool Co. (Belle Ayr Mine) Crushed to -3/E in. 

1.30 Sink Fraction of As-Received Sam& Crushed to -3/E inch (8.13% of Total) 
Size 
Interval: +28 mesh 

% Amount 
This Size: 87.21 

DIRECT 
g& &x4! wt.% 96 Ash 96 Sulfur 

1.25 0.68 xi- 0.64 
1.25 1.30 15.79 8.19 0.57 
1.30 1.35 13.57 10.80 0.57 
1.35 1.40 18.17 11.59 0.53 
1.40 1.60 43.75 19.93 0.60 
1.60 1.80 4.54 42.28 0.54 
1.80 2.00 2.16 56.18 0.68 
2.00 2.45 1.04 67.85 2.13 
2.45 0.30 70.56 15.99 

100.00 

Size 96 Amount 
Interval: 28 Y 100 mesh This Size: 8.39 

DIRECT 
Sink Float wt.% % Ash % Sulfur 

1.25 0.00 ~ ~ 
1.25 1.30 
1.30 1.35 
1.35 1.40 
1.40 1.60 
1.60 1.80 
1.80 2.00 
2.00 2.45 
2.45 

0.00 
0.00 
1.15 4.30 0.60 

65.57 7.81 0.48 
17.15 23.04 0.78 

5.85 43.73 1.89 
4.65 55.03 8.75 
5.63 60.82 26.05 

100.00 

Size % Amount 
Interval: -100 mesh This Size: 4.40 

Sink Float 
1.25 

1.25 1.30 
1.30 1.35 
1.35 1.40 
1.40 1.60 
1.60 1.80 
1.80 2.00 
2.00 2.45 
2.45 

DIRECT 
wt.% % Ash % Sulfur 

~ ~ 0.00 
0.00 
0.00 
0.00 

64.88 5.39 0.37 
16.12 16.60 0.47 

6.82 40.57 0.66 
5.35 67.18 1.69 
6.82 80.14 13.39 

99.99 

&g&J Wt.% 
12298 0.68 
12044 16.47 
11834 30.04 
11567 48.21 
10156 91.96 
6945 96.50 
5060 98.66 
3363 99.70 
2687 100.00 

1.3-Sink Size Heads: 

&q& w1.% 
0.00 
0.00 
0.00 

13175 1.15 
11803 66.72 

9806 83.87 
6974 89.72 
4861 94.37 
3648 100.00 

1.3~Sink Size Heads: 

&/& Wt.% 
0.00 
0.00 
0.00 
0.00 

11913 64.88 
10736 81.00 

7333 87.82 
3381 93.17 
1671 99.99 

1.3~Sink Size Heads: 

CUMULATIVE 
% Ash % Sulfur && #SOZ/MBtu 

5.66 0.64 12298 1.04 
8.09 0.57 12054 0.95 
9.31 0.57 11955 0.96 

10.17 0.56 11809 0.94 
14.81 0.58 11022 1.05 
16.11 0.58 10831 1.06 
16.98 0.58 10704 1.08 
17.51 0.59 10628 1.12 
17.67 0.64 10604 1.21 

17.66 0.64 10.509 1.22 

CUMULATIVE 
% Ash % Sulfur 
o.oo- 

b/b #SO’L/MBtu 
0.00 0 0.00 

0.00 0.00 0 0.00 
0.00 0.00 0 0.00 
4.30 0.60 13175 0.91 
7.75 0.48 11827 0.82 

10.88 0.54 11413 0.95 
13.02 0.63 11124 1.13 
15.09 1.03 10815 1.91 
17.66 2.44 10412 4.69 

17.91 2.59 10211 5.07 

CUMULATIVE 
% Ash % Sulfur 
o.oo- 

&& #SOZ/MBtu 
0.00 0 0.00 

0.00 0.00 0 0.00 
0.00 0.00 0 0.00 
0.00 0.00 0 0.00 
5.39 0.37 11913 0.62 
7.62 0.39 11679 0.67 

10.18 0.41 11341 0.72 
13.45 0.48 10884 0.89 
18.00 1.36 10256 2.66 

18.43 1.39 10258 2.71 



COAL QUALIN EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS 

AMAX Cool Co. (Belle Ayr Mine) Crushed to -3/B in. 

1.30 Sink Fraction of As-Received Sample Crushed to -3/E inch (8.13% of Total) 
% Amount 

Total: Top Size x 0 This Size: 100.00 

DIRECT CUMULATIVE - - 
Sink &?&t wt.% % Ash % Sulfur &&@ wt.% % Sulfur % Ash !&& #SOZ/MBtu 

1.25 0.59 5.66- 0.64 12298 0.59 5.66 0.64 12298 1.04 
1.25 1.30 13.77 
1.30 1.35 11.83 
1.35 1.40 15.94 
1.40 1.60 46.51 
1.60 1.80 6.11 
1.80 2.00 2.67 
2.00 2.45 1.53 
2.45 1.03 

100.00 

8.19 0.57 
10.80 0.57 
11.55 0.53 
17.60 0.57 
34.76 0.59 
52.14 0.90 
64.48 3.75 
68.89 19.83 

12044 14.36 
11834 26.20 
11577 42.14 
10459 88.65 

8059 94.76 
5666 97.43 
3747 98.97 
2831 100.00 

1.3-Sink Size Heads: 
1.3~Sink Head Analysis: 

8.09 0.57 .12054 0.95 
9.31 0.57 11955 0.96 

10.16 0.56 11812 0.94 
14.06 0.56 11102 1.02 
15.40 0.57 10906 1.04 
16.41 0.57 10762 1.07 
17.15 0.62 10653 1.17 
17.69 0.82 10572 1.56 

17.71 0.83 16473 1.59 
17.91 0.86 10503 1.64 

1.30 Float Fraction of As-Received Somole 191.87% of Total) 
Size % Amount 
Interval: Top Size x 0 This Size: 100.00 

DIRECT CUMULATIVE 
&& &&t wt.% %Ash %Sulfur B&,& wt.% % Ash % Sulfur 

- 
&I& #SOZ/MBtu 

1.25 33.16 3.68 0.40 12332 33.16 3.68 0.40 12332 0.65 
1.25 1.30 66.84 4.70 0.45 12246 100.00 4.36 0.43 12275 0.71 

100.00 

Calculated Siza/Gravih Washabilitv of Crushed to -3/E inch Sample 
% Amount 

Total: Top Size x 0 This Size: 100.00 

DIRECT CUMULATIVE 
&& &t.@ wt.% % Ash % Sulfur &.& wt.s/o %Ash %Sulfur &,$ #SO2/MEtu 

1.25 30.51 3.68 0.40 12332 30.51 3.68---- 0.40 12332 0.65 
1.25 1.30 62.53 4.76 0.45 12242 93.04 4.41 0.44 12272 0.71 
1.30 1.35 0.96 10.80 0.57 11834 94.00 4.47 0.44 12267 0.71 
1.35 1.40 1.30 11.55 0.53 11577 95.30 4.57 0.44 12258 0.71 
1.40 1.60 3.78 17.60 0.57 10459 99.08 5.07 0.44 12189 0.73 
1.60 1.80 0.50 34.76 0.59 8059 99.57 5.22 0.44 12169 0.73 
1.80 2.00 0.22 52.14 0.90 5666 99.79 5.32 0.44 12154 0.73 
2.00 2.45 0.12 64.48 3.75 3747 99.92 5.39 0.45 12144 0.74 
2.45 0.08 68.89 19.83 2831 100.00 5.45 0.47 12136 0.77 

100.00 
Size Analysis Heads: 5.97 0.49 12075 0.81 

Head Sample Analyses: 5.76 0.46 12087 0.76 



COAL QUALIN EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS 

AMAX Coal Co. (Belle Ayr Mine) Crushed lo -1OOM 

DIRECT CUMULATIVE (BY SIZE GROUP) 
Passinq Retained wt.% y&&&l 46 Sulfur && wt.o/o f&f& %Sulfur && #S02/MBt” 

+lOOM 4.89 6.53 0.61 11910 4.89 6.53 0.61 11910 1.02 

100M 325M 63.42 5.21 0.57 11993 63.42 5.21 0.57 ii693 0.95 
325M +0 31.69 7.54 0.58 11846 95.11 5.99 0.57 11944 0.96 

95.11 

Total 100.00 



COAL QUALITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS 

AMAX Coal Co. (Belle Ayr Mine) Crushed to -100 Mesh 

1.30 Sink Fraction of As-Received Sam& Crushed to -100 Mesh (8.13% of Totall 
Size % Amount 
Interval: Top Size x 0 This Size: 100.00 

Sink &!a 
1.25 

1.25 1.30 
1.30 1.35 
1.35 1.40 
1.40 1.60 
1.60 1.80 
1.80 2.00 
2.00 2.45 
2.45 

DIRECT 
wt.% % Ash % Sulfur 

~ __ 0.00 
0.00 
0.00 
0.00 

62.10 7.14 0.46 
23.98 19.60 0.51 

4.68 33.25 0.62 
4.04 64.05 1.70 
5.20 83.76 9.07 

100.00 

&f& Wt.% 
0.00 
0.00 
0.00 
0.00 

11833 62.10 
10295 86.08 

8461 90.76 
4092 94.80 
1475 100.00 

1.3~Sink Head Sample: 

- CUMULATIVE 
% Ash % Sulfur ~ ___ &u,& #SOZ/MBtu 

0.00 
0.00 
0.00 
0.00 

7.14 0.46 11833 0.78 
10.61 0.47 11405 0.83 
11.78 0.48 11253 0.86 
14.01 0.53 10948 0.97 
17.63 0.98 10455 1.87 

18.08 0.89 10370 1.72 

1.30 Float Fraction of As-Received Sam& 191.87% of Total) 
Size % Amount 
Interval: Top Size x 0 This Size: 100.00 

DIRECT CUMULATIVE 
Sink - &Et wt.% % Ash % Sulfur 

1.25 33.16 3.68- 
&& 

0.40 12332 
wt.% % Sulfur % Ash &.& #SOZ/MBtu 

33.16 3.68 0.40 12332 0.65 
1.25 1.30 - 66 84 4.70 0.45 12246 100.00 4.36 0.43 12275 0.71 

100.00 

Calculated Size/Gravity Washability of Crushed to -100 Mesh Sample 
% Amount 

Total: Top Size x 0 This Size: 100.00 

DIRECT 
Sink &&t Wt.% % Ash % Sulfur 

1.25 30.46 3.68- 0.40 
1.25 1.30 61.41 4.70 0.45 
1.30 1.35 0.00 
1.35 1.40 0.00 
1.40 1.60 5.05 7.14 0.46 
1.60 1.80 1.95 19.60 0.51 
1.80 2.00 0.38 33.25 0.62 
2.00 2.45 0.33 64.05 1.70 
2.45 0.42 83.76 9.07 

100.00 

&f&j wt.% 
12332 30.46 
12246 91.87 

91.87 
91.87 

11833 96.92 
10295 98.87 

8461 99.25 
4092 99.58 
1475 100.00 

Size Analysis Heads: 
Head Analyses Sample: 

CUMULATIVE 
% Ash % Sulfur 
xi- 

B&g& #SOZ/MBtu 
0.40 12332 0.65 

4.36 0.43 12275 0.71 
4.36 0.43 12275 0.71 
4.36 0.43 12275 0.71 
4.51 0.43 12252 0.71 
4.80 0.44 12213 0.71 
4.91 0.44 12199 0.72 
5.11 0.44 12172 0.72 
5.44 0.48 12127 0.79 

6.01 0.57 11943 0.95 
5.91 0.58 12005 0.97 



Powder River Coal Co. 
Rochelle Mine 



I ~ 

,,‘,‘. ,, ,,,, :‘: 

HOMER,.'CITY, PA 

OPERATING CO: s:M$jgED BY:, CUSTOMER P!yyTDED,' 

SAMPLE I.D.: 

DATE SAMPLED: 

OTHER ,I.,D. : 

BASIS 
,., 

~<,d ,, 
CERTI.FICATE OF ANALYS:X$& :: ,>>A',~,, ---------------------------------------------~~---~------~-~-.--------------- 

; 



,,, _,, il 

I 

:., 
,, ,'I, 

^ .- ,,;,x : 
;I Y~;&tj ,_ ,,, 
17.3'l 

,. 5:;:'+;i' :,',,-, 

1 ;‘a4 ., 
,‘,, : 4.6 ,f 

:' lcqq: ,: ~" 
~, ,72.85 % 

:PITHIUM OXIDE ';,;:~~~,~~~,,,~:: ~g-,~. 5 'ppm 

+~A;NGANESE ppm ‘;T>; :‘, :‘,,, 

; ,, (_ 

PAGl$&OF 2 



‘RACTIOIC 
112"S-Q ~ji, & :: 1 5,, 27 57 5. ,50 49 1 28,1 5 

,:,, 1/2"SQ x 3/4"SQ ;:::: 2x;,q$J 27: 19 6. 2,l 
)&g &x&,~~~:~ 
.qm ,,:: <jg2,p.os 

"4"SQ x 3/8"SQ ;~gg;~;~~;,:;g$g$~ 1 
m"5 

'8"sa x 28M .-w::,:,& 1114 
. 4") 

,:;$+s:, ;$g; ,7 <@pj 
: 49 12938 

1M X 1'OOpI 62 ,OM X~ 3258, #!!,:,! 1, ~~$;,*JyQ . 77 
; y5; 

!9MXO ;:;qJj,,, ~;~~x~~7 . 78 15620 

‘RACTION 

‘RACT,IO:.! 

rGE 1 ., :: 



0PERAT.ING.b: PRGJECT ,90DOlOl ,~TAS&:4, 
SAMPL&D: ,&::, j!:: 
SAMPLE ,y~$p~ 
DATE SAMPLED,::,~. 

'-CU-S,TOMER"PRO\ 
~RUN~'91092301 

,i,: 

ii,, {IDED;;::.:~: :‘: ., : ,, 
POWD:ER,,,RI\ ;&\: 

GROSS' WEIGHT: 1736.1 KG '.,. 
r:@ 

OTHER I.D.: 
_.,,, :.z ,:d~ 

AS, .'RECEIVED RAW COAL,:WEIGHT RE 
k:.;:;:, ~DR$,' BAS,I S ASH $~&@@~,~S '$+,,JP&! 

:: BASIS ~;,, 
.:a 

~"%ASH 
:4 . 2 3 
'1'5 . 2 3 

i’; &Q,,;/, ,’ . I30 
.,~:~~~g~: :, ;’ . 3,o 

,’ . 0,s 
::’ ,,, . olj 

46.64 
56.21 
72.94 
65.32 &; :,& ., ~' 3: 

CUMULATIVE,:RESULTS FOR :'$@$ 
CUMIJLATIVE DOWN .,.: ,'.::sl;':‘, 

%ASH ,' %S BT,&&',: 
4.23 .21 
~4.91 

12 I;@& 
'.31 

5.42 .,32 
5.51 3-J 
,5.70 ; .3 2 
,5.82 .32 

3.86 ,i ,: . 32' 
3.89 : .32 
5.91 .32 

CUMULATIVEUP ~&l& ,, :*::xj .:?,z,: 
~%ASH i&,,%,Sp BQ$g$"' 
5.91 _f,~ . zjz,, 12&-h~~, 
6.58 .;34 

13.42 '., ';,3 6 ', ,: 
:, ,21 1 g&t& 

,,,.., 
29.77 ,4q 

11 l$jq&; 
,* :; 8g$&g~, 

3,7.17 ',.&I 7 &gL' 
52 . 10 ,,,:,: . '. : 73 57&i&; 
63.00 ~' ,::;.:l.6,9 
70.76 :~ -<3.. i& 

4 @g$ 
,3GU;gz 

65.32 ',I@,'15 3 5&g&,, 

,,,~ 
F+KED .CARBON 
,3!,', 0 . 0J-J 
..~l, : 0 . 0 0 

0.00 
0.00 
0.00 

,: 0.00 ,. ',s '0.00 
," 0 . 00 

0.00 

,GRAVITY XWT 
1.25 ,28.64 
1.30 88 * 27 
1.35 ',~, " 98,.60 
1.40 '98. 75 
1.60 :~, <99.55 
1.80 ::, z:,', :9'9. 35 

,3 . 00 ,, ~; s<,c:yj;i::)gg . $3 
2 . 4 5 ~ ': ,,, ~;: .r,: ;:' gg . 98 
2.45 3ffJ& 100.00 

,.,;: 
GRAV&x,; ;:i::,:;-., ,%WT;;:’ 
'1.25.5 '": :Y;,Tl~~.ofj 

FIXED CARBON 
~' 0.00 

,,', ~?O.OJ-J ,,,, ,. 
,':', 0 . 00 

,o.oo 
,' 0.00 
i ',,O . 00 
,,,o . 00 

0.00 
: ;' 0.00 

,‘.& &j ,,;I ,;;, ::;;;‘~x:;;;;,~ . I$,, 
2.45 ,,,:;,:",T, ,,'~U,, 
2 . 4 5 @N&F:., '.;,i' " 

.07: 

.02 

,,‘, C,i ,, ,,--il:,~,‘,;:-::ANA~yTICAL .,: RE&$$.; Y.&E :, ST&+, ;, 
:; ,~ :, 

‘,’ ..: :‘~.,_i;:l:~.,r::., ,., “, ‘~ FOR~VaqFJ ~OmHls WOUMENT HAS SEEN JqlRINTEv>~;~~~LLEDpAPER SlocK., ,...: ,.,,-::~~~~,‘~~~DIF:ALTERED”~ L i,,, 

s: ,, ,~, : .;;;;., ,, >;,;~r,:,.;:,,: ,,, ,. ~.,;,., : ?,,T : .‘,.s’&;. Z” 
;-z.,:z>; ,, ,=:j,,,: : ’ 



I 

“i 
,,, .j ,,jy: ,, 

_:,: LFI6ORATOf?IES,INC. 
.i ,,, ,,‘;+:. ,: 

C.Q. INC ‘;,,‘: ,,‘: 
1 QUACITY'CENT&BOX 280 ~" 

DATE: ..:, ;:06ya$/,:& “: 

SAMPLE"N0: ,13'iOlO', 
HOMER,CITY, PA15748 

,OPERATING:;;CO,: 
SAMPLED aBY;:"" 

,,;,.i,ROJECT 9ODO:Ol TASK 2.4 
~, 

SAMPLE I',-?,; ; 
+&USTOMER PROVIDED 

DATE SAMF,LED: 
BUN 916923ol-',POWDER RIVER BASIN' CG$$RCCHELLE __ ,:,v+- ., ,,, ,, 
":i7,36. 1 KG 

DATE RECEIVED:: iojl6/91 
GROSS ,WEIGHT: 

OTHER I.D.: 

'GRAVITY 
1.25, 
1.30 
1.35 
1.40 
1.60, 
1.80 
,2.04 
2.45' ,,,"'~ 
2 .4&,, SIN& 

GRAVFTY %WT 
,1.25, 2,5:.45 
1.30 8x,.:3 8 
1.35 95.41 
1.40, 97'. 47 
1.60 99,.31 
1.80 99.60 
2.00 99~. 17 
2.45 99.. 95 
2.45 SINK, 100.00 

CUMULATIVE RESULTS FOR 
'CUMULATIVE 

XASH:, ,%S 
4.54 .25 
4.96, .28 
5.47, .29 
5.59 :', .29 
5.87' .29 
5.98 .29 
6.06' .29 
6.19 ,,' .29 
6.22 ".29 

GRAVITY 
1.25 
1.30 i',, 
1,. 35 ,, ,' 
,1.40, 
1.60 ,',;;:,- 
,i . 80’, ;::'?;;;;,:, $ . o. ~, ,~::.>,,,: 

:2 .45 ,':;;T!;;; 
"?2 . 45 SINK',,-, 

., ,, 

;AS RECEIVED RAW ,CGAL WEIGHT PE.RCENTS;&$'ORTED ON A 
.,+,$y BASIS A,@ @@CENTS REPORTE'~~io'~~:~~N~'~,~O3-FREE 
:_ !pSIS . .: 

iWT 
FEED FQR SIZE +3/4" SQ X 28M 

%ASH, %S BTU VOLATILE 
2-5:. $5 
5 fj ,,; ,g 3 
ll'TO3 

i~iO6 

4.54 .25 12396 
5.14 29 12297, 
9.38 134 11796 

11.27 .25 11569 
20.74~ 24 101q 
41.59 124 
53.22.,, 

71:25~ 
,: .29 5332:, 

78.26',: ~;: .42 lf+3 
77.59,.~, '15.41 2145," 

a.00 
0.00 
0.00, 
di. 00 ‘,‘, 

I';84 
; -;:h& 
:r17 
:;, 18 

',i 0 5 

%@WT 
1oo+po 
74.55 
15.&2 
4.59 
2 $,53 

. -69 
:;4 j3 

,, +;2;3 
?'D5 

‘: :; .,.,’ : ,, ,, ,,, L ;SQ,‘&X ,:‘28&L, 
DOWN ,~' 
SIZE +3,/4" 

i :,:, ,~::.,:j:::, ,.., 
BTU':', :VOLA$ILE 

12396; igoo :,' 
12327 
12265 

~%q$o:.j.~ 

12256 
.;,:f;Q!g@(y : 
: ,~~~@.~:o:o,,: :. 

12211, 0,oo : ', ,, _i ,,.,. 
12196 ~'i: 0 i. 0 0 
12184 
12166 

,::,C+ 00 ::, 
,pi 00 

12161 0 ,:o 0 

CUMULATIVE,UP ,, li ,iii, 
%ASH": %S BTU;; : ';,J$&&& 

:.~e<,$pj::,, 

6.22 .29 1 2(3?3J;. :',:; .,-~~~~~~~~~~,a~~~., 12 164 ; 

FIXED CARBON 
0.00 
0.00 

. 0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

FIXED CARBON 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

FIXED CARBON 
0 . 0.0 
0.00 
0.60 
0 * 0:o o*$j ,~' 
O.&j ', 
O.&l 
0.00 
0.00 ", 

,. 
& ‘, .;, ,,:!-;:t 
&, ;; ,,’ ~,T: ,;-,. .-::, 



c . Q)$j$NC~.“:y 
1 QUALITY CENTER BOX 
HOMER'FITY, FA "15748 :, ',,i ,.,: .,~-:/ ., : 

,, S AME$E,D:BYj: :, ,' 
j.l~, ,,~ 

SAMB,LE-:I i D 1 : 
DATE RECEIVED: lUz16/9-l,, 

;, 

'V& ; ,; ,, ,.,;, 
".: 

BTU -':VOLATILE,- 
0 o.oo;,:: 
0 0 . 00 :,, 
0 0.00 ': 

12671 0.00 1 
119715 0.00 :, 
11766 0. 00 ,,I,_, 
'7081 0.00 
3505 0.00 .:,, 
1838 0.00 

,FIXED;.ktARBON 
0 LO,0 

1.6’& ,, ,‘: 94;02 
1.80,;:' : ,,, 2.,19 

:$j .4~~~~~~~~., ,;;,;$ 

2*a6;y: 
l,"i:6 g$; <:,:,<J;; " ,&2 g, 

,: ,,, ,!A 5 1 4,& Q$$i;.g> ,;; ;Q ,: 
2 . 4 5; :,' ," ',.41 
2.45::SINK 

6 b>d; f: $$g :1.T:: ;:g:;;,q+ 6, 
,.'39 7 t&rj ~~~~~~~~~1 lj i-5 2 

CUMULATIVE ~R&ULTS:,FOR 
,CUMULATIVE 

GRAVTiTY XWT ,%A&?~,:':y;, ; %S 
1.25 0.00 O;Od ,, : ,.,o.oo ,. 
1 . 30,::,- 0.00 
1.35 o,.oo 
1 . 4 o,,, 2,.,48 
1.60 ,, 96.50 
1.86' 98.69 
2 . 00,;: 99.20 
2.45 99.61 
2 . 45 'SINK 100.00 

: ,, : 
GRAV$$Y 
1.25" 
1.30. 
1. 35 
1.40'. 
1.60 
1.80 
2.00 
2.45 
2.45.:SINK 

XWT 
100.;00 
100,00 
~100.00 
100.00 

o~,;oo: ,‘, o:.,oo 
,o:&:‘~ ‘,Z,,, 0 ;a,() 
4;, &2:::y,zz” ,:’ .'32 

6,'27 ,!,, 234 

97.52 6 ~ j y?;: ;i,;:$ ':;, : :;:3,4 
3.50 29;:86;:~':i~.~;,,::, ,,-&(-~~;,,::~2.,5,4 
1.31 

.80 

.39 

60,;~~,10~;:'~~..,~~~,~.'6.30, 
7 1,'; 4 6;-;;,,;& 5 98 3 
78..04:@&6 52' 

SIZE 28M X 1OOM 
DOWN 

BTU VOLATILE 
0 0.00 
0 0.00 
0 0.00 

12671 0.00 
11993 0.00 
~11988 0.00 
11963 0.00 
11928 0.00 
11888 0.00 

BTU VOLATILE 
11888 0.00 
11888 0. 00 ': ,i 
11888 0.00 ,I' 
11888 0 . 00 : 
11869 0.00 

9010 0.00 ,', 
4401 0.00 : 
2692 0.00 : 
1838 0.00 

ANALYTICAL,RESljti$Sc AbSTATED ON A,DRY BASI;S ,:z*,T,,,i,,>,<: ,,,, ,.,,_,., ;;I ,:i " 

0.00, 
0 .,oo 

a 0.00 
0 .~OO 
o i,&$ 

0 .:o$ 
0 ;:a:0 
0 LOO, 

FIXED CARBON 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

FIXED CARBON 
0.00 
0;oo 
0 .:op 
0 .J@ 
0 .,a 
0 ..;a&, o *,;?& 
0 .:f& 
0 .,ofJ 



GOULD ENERGY DIVISION 
P. O.‘BOX 214 
CRESSON, PA 16630 

DATE : :, 7-29-92 
WASTER, SAvPLE,,,NU:,. 131010 

: 
c. 5. I 11JC. ,. 
1 QUALITY CENTER BOX 280..“,,; ,“. .i>‘,, :; ,I$,.,‘,:, ., 
HOifER CITY. PA 1574s SAwLE ID: RUN ~91G9‘230,l P&D&~~&JER 

;E;fiTING CO. : PROJECT 9ODOldl ;T:AsK 2. 4 
BASIN COA,L ROCHELLE ,:;,:;[;: 

’ 
:tlPiED BY: CUSTOrtER PRGVIDEB ; ; ~,, 

DATE SAIlPLED: : 
.;,,:I 

OSS WEIGHT: 1736. 1 KG ‘,~ ~<, .1: :,,;,><. DATt RECEIVED: .~$?/1&/91 ./ <:::; I,,, 

,., _ 
FEED, FOR SIZE lOOf X 0 

%JTY 2. % “2% %S BTU 
0. 00 ““‘F&’ 

% 0. 00 

7% 2 2 6: 

ii: % 2 % : 

12346 : 

KE 

g 12.17, :: g 0. : 00 $7 0: 0.00 00 

00 53. IQ ‘::% :. :i 

2; 

1% 
e7;.05 65. ,94 

% 

SII.!K 3. 69 “2; ,~ 6. ,. 59 0: 0. 00 00 -, 

,,,, 1 ,,, 

CUMULATIVE RESULTS FOR, SKI Z,&~,~~‘i’OGM~ X, ‘0 

CVWLATIVE ,DOI.!N ,,,, .,,., _ ,;:, 
WITY 
25 
30, 
2;~ 

g 

45 
45 s1:.% 

‘ZTY 

g 

g 

00 
45 
45 SIt:K 

:. “d; ti: 2: 0. 00 vi: Ei;: E: 5’: 
100.00 

% WT 
100.00 

:::: i% 

:::: % 
lb. 31 

5. 70 
4. 71 
3. 69 

ET: 
: 
0 

12346 
1,221s 
12145 
gg; 

VOLATILE, 
‘.:“;g g ~: 

‘g: g 

00: if: 

:: zig 
0. 00 

x-..&~,,:~::,’ : % s 
‘9;;52 ;;‘:,’ 9..;,$e~ ,,,, ‘,, 
9,‘;$Q: : 

13; 
: . 53 

9.52. ,, .53 
91 .52.,:: . 53 

34;. $.ip “; .: ,‘I . 77 
77: ‘3,S~, Y : 4.’ 49 
s2.;46,,:, ,,: :!j. 33~ 
87.: 05 ‘1, ,,:.. ,’ kl. 59 

CIh~ATIVE UP 

““‘F&” 0. 00 :: E 2 %i k? :z 0.00 
ANALYTI’CAL RESULTSARE ,,STATED O:i,:A DRY BASIS 

FIXED C$“;L+N 
0. 00 

ii ii% 

i-i: Ei: 

:: %i 
0. 00 

F:I:X,$B .,, 
CfJ”;“oN 

:: % 
0. 00 

:: % 

ii: % 
0.00 

FIX:ED C&$?;~N 

iz: ifi: 

:: 8:: 

:: :: 

iZ% 



,, 

"'?X.,, ',~, :t;, ,:~ ,.. ,,, _,, 
,: ,,,, \, ,, ,, ,,,,, ';, ,', t ,. ,,, <,:.1 

C . Q . l,NC . ,::,I ', " 
1 QUALITY CENTER BOX,;:2,8U ,' 
HOMER cITY;,'PA '15748', ': ',, 

“r.LLA. ~,,:~, __, 
SAMPLE~NO:;~b~'l31010 ,: 

OPERAT,I,,NG <,S:~ 
SAMPLE,D :Br;<,:,;!;, '> 
SAMPLE::1 i',i::Gj, 
DATE S&MpLE,,j: :., 
GROSSWEIGHT: 

~,, 

OTHER I.. D . :, kS' RECEI,~'~D~~'~AW".~OAL HEIGHT PERCENTS REFbRTYE,D ON A 
F"E,$< ,,: 

GRAVITY 
1;.'25,5':;;:, 
1 .,;<GZ$ ,i 
1.35' lo,,26 9.71, .34 11654 0:oo 
lr40; 1'1. 39 12.89 .29 11367 0.00 1.,60 2.1'5 16. 017 .26 

10700 0, LOO 
l.:8G:;' 33 

,:i3 
40.22, " .26 

2,,:()0;,, 
7382 o~::oo 

53.87 30 5319 2,.45, '. 12 o:z>go 

2 ;,45 SINK 

76.51 :52, 
2099 0 :,,oo 

', .05 76; 7,9- 7.37 2146 0.00 

CUMULATIVE'RESULTS FOR, COMPOSITE +3/4"SQ X 0 

GRAVITY 
li25 
1 &U; ,:; 

%WT 
26.84 

,,.,,~'.' ,., ,85.:59 
:, 95:,.:94 

": ~9$Qz3 
:: g$zJ7 

,.., ,T 9,9,;;:@ 
,,;:~:t ;' ,g 9 1; 8'4 
",:,:, :gg,;$j 

',':,?I IJ o:,. 60 

'CUMULATIVE 
%ASH %S 
4.31 .26 
4:.:9;3 30 

,, 5,.44:, .30, 
: '1, ';J.$$:, 
,~~',~,;,,5,':~~;J 

': 30~;: 

;,:j ;~; q;:;&;, 
'-,ij:{ : 30, 

: ,i;; ")&j&; 
;&&,,:, . 3 6:; 

.,,. ~~:,@g&~~ 
::;ji$;;, . 3,,+ 

., :6;,&7\- 
;;& ;* 3& 

::: .30 

DOWN 
BTU 

12281 
122,34 
1.2172 
121'61 
L21,29 
:1'2 113 

'12104 
12093 
12088 

1 .:35: : :~ 
1,,i,;40;." ,, 
l:ls($,j ,;;" 
1 ',;;'ga.y ,;:. 
2 i,(J& ':.( 
2 ;;4 5 ,: ;:,;;i,,. 
2;:45"S@qK 

1,,,35;:., .: 
lr,?G ,"," 
1.60; 
l.B,O,: : 
2.Q@,“;: 
2.45 ,,,' 
2.45,SENK 

C&fU&& .JJp 

., %WT ,' 
C~,OO ;,oo ~&&g~;, ,$ ;g$ 

:;,, :,;<.;,%s.:; ', BTU' 
: ~'73:,:%6 '- ;;<; 30,: : ;;,+gjy lZOS8 

'. @f$& 
,-;:~& "' ", 

( 14,.~42 
: $:'.:.! *, 3 2; 

4.i6 2 0;; ; #; 
'f;y3$ 

12017 
,112:21 

,:t;,: . 36 10153 
2.77 24,. F&g,', 'cI,:?,;, ; 3,g ,, 95.46 

.63 5 2 i 5& 
66’, 5,&;: 

: :;-;;;,:; : ., 8 4 5583 
.2!9 ,:::$l,,. 51 3524 
:05 ,16 76,.59: 211,3 

76;:79;;' 
,:"2,, -,7.377 4 6' ,', 

2146 
,,: 

ANALYTI,GAL, RESULTS ARE,;;STATED ON A 

VGLATI~LE 
0 LOO 
0.00 
o,.:oo 

,,:, 0' ;,q 0 
:,, 0' j$f-J(J 
: ,O~~~~OO 

~~~:: 0 i-00 
oioo 
0.00 

;'; 
VGLA&LE 
-;- o;spJ 
,', _ ,,' 0 :$ fJ 
:, 
: : 

,O~,JjO 
o'& 
o+o 

:,, 0100 
'~ 0.00 

0. 00 
0 .oo 

DRY BASIS 

FIXED CARBON 
.:oi 00:: ,:,, ,,: '0,. OO'ii 

o.oo',' 
0.00, 
0.00: 
0.00 
0.00 
O,.OO' 
0.00 

FIXED CARBON 
0.00 
0.00 
0.00' 
0 . ()@:I,, : 
o-.00: " 
0:. 00." 0;. ooi;.:,, 
0'. 00:~: 
0.00 

FIXED CARBON 
0.00, 
0:. 00.. 
o:.oo 
0‘. 00 
OrOO, 
0.00 :, 
0. oo,,, 
0.00, 
0.00 :, 

FOR ,MKlR F%=lcmcnoNTH,S DOC”MEtq HI\s ,~ -ii< BEEN i%lWED ON C~NTROLLEO PAPER mu,“’ .‘i:” 1. 
:t :.;:: -, ,;+ _i;, :.;,,j :“,:, 

NOT “AU0 IF ALTERED 



i ,, 
C.Q. INC. 
1 QUALITY CENTER BOX 280 
HOMER CITY, PA 15748 

,,, -~ 
0PERATSNG;:CO: PROJECT ,SoDo:l;o;i::TASK 2 .4 

; ,.,, 
~' ;+;: ; 

SAMPLED BY;,: '.:~ CUSTOMER PRGVTDED 
.;;:;, ,:,c .," "' 

SAMPLE I.D.: RUN ~~~~~~~~;,F~wDER'RIVER BASIN&AL R&HELLE' -- 
DATE SAMPLED: 
GROSS WEIGHT: 145.5 KG ,': 

DATE RECgx+ED:i': lo~~6,gl 
,, ; 

OTHER I.D.: AS RECEIVED, RAW COAL CRUSHED:TO 3/8" TOP SIZE 
WEIGHT 'PERCENTS, REPORTED ON::;AADRY BASIS 'ASH 
PERCENTS REPORTED ON AN S03-FREF,BASIS "~, 

CERTIFICATE OF ANALYSIS 
----___----___----______________________~~~~~~--~~~~~~~-------~~~~~~~~~~~~ 

AS RECEIVED DRY BASIS 

MOISTURE D2961 D3302 D3173 27.21% xxx 
ASH D3174 4.44% 6.09% 

SULFUR D4239 METHOD 3.3 .20% .28% 

BTU/LB D2015Dl989 88 iq: :, 12113 
MAF BTU/LB 12899 

LBS OF S02'PER MILLION BTU .46 
PERCENT SOLIDS 72.79% 

APPROVED BY 

PAGE 1 OF 1 
1816 

BLACK SEAL ANALYSIS 

., ., 

FOR y&yl F%lJ~CTl& T,w?, iyJf.xHENT w\s _’ I,,, ‘:,f” ,, 
BEEN fyk$rED~ OfgC~LlED PAPER STOCK. :,:: ‘~,:: 

~,~,~~j,.NOT,~“D,F-ALTERED. ‘: y;;:,, ,~ &ii:& ;; ; ?I,, ,: 



,, ;, ‘,:c ;:..~~..~~‘~.;,~::~~,~~.~ir’~-.~~.~.~~~~~.~.~.’ ;< 
_~’ ‘~‘,;~~~~~~~~~~~.“;;i,l”~~~,: ,, ,, 

“, “~:~g~<~~,:,.&;;;~ ~‘r-2 z ‘,;<: ,<:_ - ,yc” 
,:, 

C.Q. INC. 
,:, :.y ~, S.V',,, ~, : ,.:".I-< ,... ,, ;,‘;. : <jc$,+ ,,, :,,~ 1, ,.:. ,DATE: 

1 QUALITY CENTER BOX 286 i /z':h ::' ,~$y!:,:, ,:-, SAMPI 
HOMER CITY, PA 15748 

I ,., ,,.,,,,..,...,.. ,<‘,C',,i? .,,,., A.45 
,,,.~ .<~ .,">Y> ,.,. >: ,:i, ,,,,. ~,,%,Y.,: ,.,.i .,,,, ,,,, s,s<,,:.,-, -::,~.,~~~~~~~~~~~~,~~ ,. ;, !":~i~,:r:~~;;;,.~,~,,~,?~~~ 

OPERATING'CO: ,PROJECT +D; 
SAMPLED'BY: CUSTOMER,-:yPR 
SAMPLE I.D.: RUN 91092,3,0 
DATE SAMPLED:, .,, ~~~:‘~‘&&&i 8~:1: ,<> _~*v.i,.*~/_,,_~ : f":',:~:';' 

OTHER I . Da:>,: AS REC~~I,~,~~~~~~~~:;;r 
,:,:: :.,~,., ,:2x>"i 

WEIGHT;$?E,Rt@ PERCENT$ ~;~ti~F~~~~ti 

.a;,:,,:::- ,,:.i: i i ,; ,_., ,,i 1 
CERTIF:TcGA'FE, OF ANALYSIS ," : 

--------------------------~~g~~~______----__________-~~____________________ 

FRACTION 

+3/8" SQ 
3/B" ,SQ:X:,28M 
28M X lO,gM' 
1OOM X,'3'2:6M 
325 X 0 :'~,;' 

FRACTION, 

+3/8~‘“:~:&& : ‘,, 
+3/$"~ 'SQ~~~~~ 28M, 
+ 3/9;" $'~:‘~~%xl.~,lOOM,, 
+3/8'~;:,S.Q;~~~~~::~325M' 
+ 3 /8 "1 ~+g,;;;$;,:~o ~: 

.,, .,,,/ :a) _ ,.. 

~,. ,,., ,,, LBS SO2 MAF 
WT% MOISTURE ASH SULFUR,~, BT," PER MBTU BTU I.~,,. :; 

.90 11.58 ;- 27' ,, :&y&J 3 
89.04 

2 +;g i 
2 ~~~~~~:~~,~,, l,$.&& 6.22 ,~~! 7.14 *' ~,~;:~:;j:~', 12 I$$:3 :, 
‘, @j& 

5.54 .,&: ,,,., *; ,,., : ,: 1-z:qfo ,;"c.,: ,,, ::'c> 
1 . 2 1 : 6.63 ;;& ..:q;;:, ,,$ggS 2 
1.72 ~~&~&" 11.36 ;,& ;:,:;I. .: ;:'- ,,:1q7 -~,"', 

CUM;LjHA~I~E RETAINED 2 DG$+t$~$~~'~ 
,,, ,,,, G,“ ,.:_ 

147 49 14130 15475 
:61 52 1,5790 

(, '13623 
.77 13731 

WTX :.~ .'( .,,. I ,..., :: ,,:, 5;,+ r i j ASH SuLF.~R$$:c,:f:BTIJ 

,< :,‘,.. 

LBS SO2' 
PER MBTU 

~) 

&$q ,: ,,,y :,yf,@,.: i ,,,,,,. 

,, _;a 
,, 

*. .li., :;:,,,*,, 
. 11 '. 5 8 

8 9 . 

9 7 
CJ& :,~~~~~~~~::::- /, ',6;27 

~ ,~~,,,~;-:.~~~~~~~ir,, ', 6 ;,22 
g8 . ~s,::~~~~,~~~~,::,::: ., ) :;: ,,;;&&&:' ,: 

: 
,, "", :6 '~;~,~_j~ 

lo,0 . 0 0 ,~:~~~~~~~~~~~.~ ,; _, 6 3 i.M ., ". ., ., ,,. ,, ,, 

.49 

.47 

.46 

.46, 

. 48 

LBS S62 
PER MBTU 



C.Q. INC. DATE. 
1 QUALITY CENTER BOX 280 

sAMPiE g/03/92 
131057 

HOMER CITY, PA 15748 

OPERATING CO: PROJECT 90DOlOl TASK 2.4 
SAMPLED BY: CUSTOMER PROVIDED 
SAMPLE I.D.: RUN 91092301 POWDER RIVER BASIN COAL ROCHELLE 
DATE SAMPLED: DATE RECEIVED: 10/16/9-i 
GROSS WEIGHT: 161.4 KG 

OTHER I.D.: AS RECEIVED RAW COAL SINK 1.30 CRUSHED TO 3/8" TOP 
SIZE WEIGHT PERCENTS REPORTED ONA DRY BASIS ASH 
PERCENTS REPGRTED ON AN SO3-FREE',BAS'fS 

CERTIFICATE OF ANALYSIS 

AS RECEIVED 

MOISTURE D2961 D3302 D3173 19.43 % 
ASH D3174 10.25 % 

SULFUR D4239 METHOD 3.3 .27 % 

BTU/LB D2015 D1989 8881 
MAF BTU/LB 

DRY BASIS 

xxi 
12.73 % 

.33 % 

11023 
12630 

LBS OF SO2 PER MILLION BTU .60 
PERCENT SOLIDS 80.57% 

APPROVED BY L 

APPROVED BY 
/ 

PAGE 1 OF 1 
995 

BLACK SEAL ANALYSIS 

FOR YOUR !+olECTKJN THE COCUMENT HAS 
BEEN PRlNTED,ON CONTROLLED PAPER STOCK 

No* “NJD~IF ALTERED. ,,:; 

.:,: 
‘, 

,,::, ;,.:,.yz 
.,,. ;&y );$; j;, ,,,~ 

,; ::d”: 
,; 



,, 
‘,’ 

,, ,,. :;\, ,‘* ,:, 
;, ::,::,;;,.y ; <:;:&& ~,,_ ,j, ,~~~~, ;-;: 

j i6 ,,‘;:::::;;gt%> .:, : : ~~~~~~~~.~~,:~~.~~~,~: 
:.;~&l.i:- $;; ;, ;’ 

_ :: :, ;q&;.y; .$& I,.;> 
.:,:; ,: ,,,,., :‘,,&c*,;: : i :, : 

:‘c . Q ‘. ; :;j;f.J C ; : “;.,’ ‘, ,,: ,:’ k.,’ ,,; 
,:+;:, ,.) 1:; .; :, DATE: 

,1 QUA,~ITY~~~,CENTER BOX ,:,: 280,: ::;:,z,:; ",, 
06/03/&i ", ,,;;:;, ' 

SAMPLE NO: 131057 
HOMERRC I TY,; PA 15748'r;,','::;:~,,- 1.':: 

,,'i _1 :,<' 
CFE,RATING$;CO: PRGJE,~~~~~~~:~~~~;iOl ;;TAS,K 2 . 4 
,+SAMPLED B,Y: " C~~TOME~~~~R~;~,IDET),::i,, ,. ,, 

SAMRLE,~ I .,D'. : PATpgAMPL&D : 
RUN g:l~~~~~~,,~~~,POWDER RIVER BASIN c& ROC&LE ;;'~. 

: :,,, ,, .,,, y‘,$;;',,'.;-; : ,. 
GR&>!,WE&T : 161.4',.KG,--,: ,."' 

OTHER1 . I$ AS,:,RECE,~~~E,D~~~~~AW,,,,CO.AL 
.,,.,: :;.;:: : S I:& '~,~~~~~~~~~,~~~E'ERUE~~,S 

'"' ; : ,' ,: ,i.'. 
PERCEN~'~~~~~~~RTED':ON 

- >!i ..,,,,,,, __,, ,, ,, 
', 

DATE RECEIVED: 10/16/91' ~ 

SINK 1. 30 CRUSHED; TO :3/8" TOP 
REPORTED ON, A;?&+ BASTS;ASH, 

AN S03-FREE BASIS 

,,,, ,CE,R,T$,FICATE ,OF ANALYSIS 
,, ,;,‘;,‘;r 

'FRACTTON, 
+28M:" 
28M,X 1OOM 
1OOM x,0 

FRACT:i'CN 
+28M 
+28M,,:X1-100M 
+28M X 0 

“Z : :f 
":FRACTIGN ,::>;,: 
+,28#&:0 ‘,:.,,r,,:,, 

~‘2 8@& “0 ;.;<:;: 

1:ooMX: Q i 

,,, <;\ ” ., ,), ,,, 

W& 
LBS SO2 MAF 

MOISTURE ASH SULFUR BTU PER MBTU BTU 
89?69, 19i51 

8 .,,33 9.06 
1 ;:;,C’8 6.40 

CUMULATIVE 

',WT% 

12.94 31 11023 ,. 56 12661 
11.54 :40 11125 72 12576 
20.75 .45 9915 191 12510 

RETAINED - DOWN 
LBS SO2 

ASH SULFUR 
39. 69 12.94 31 
?98-1 02 12.82 132 
10:0.00 12.98 .32 

‘:., 
+ CUMULATIVE RETAINED - UP 

,,,: z; yq$q?;$;, ASH SULFUR 
::j-T1 (p&t@0 ', 12.98 .32 
,, :;;, --, ., Q#j 1 13.3,l 

",20 75 
.41~ 

1 ',' : “>$;$38 . .45 

BTU PER MBTU 
11023 .56 
11031 .58 
11009 .58 

BTU 
nob9 
10892 

9915 

LBSSOZ 
PER ;:M,BTU, 

,<58, 
,,;:Ts' 
.91 

ANALY~~~~~,~~~,RESULTS ARE STATED ON A:DRY BASIS"' :1 

‘_, 
FOR:VO”R l%lwEcnQN ws c%?aJMEW>,W,‘ I, ,G’ :, 

SEEN mlqEDorj;c~ouEo.PAFER s~@lc~:, 
p.JO,;;“ApjD ,F ,qpzz(ED 

2; 
,, -s:,;;i :.<<‘,.J ‘, ‘,> ,: 

‘, :~ 



HOMER CITY, PA 1574S,,.,: '<:, "I,,, ,., ,' 
OPERATING CO::"-,:~'~.~~~:~;~~~~-9,~~~~~~,l, $& 2 .4 

,.,:,:, I,, & .,,,,_ ;y;.:,i:y. ,, .-r 

SAMPLED~ :BY: ',:~,~CUST?M~~,~::~P~,~~:~~ED~~,,:? ,'>,C, ',?$$ :I;; i-::;B :,>,.~;":; ,,, .i,: ""iY<::, ,, ., ~':l;i‘?z$;., ,,., :,; ,,,. 
SAMPLE I,;D,;: :,',: -': edN~~91P,9'23Q:~~~~OWDER RIl,,& BAS$&&J .ROCHE~~~~~:~:~,:,'i-; 
DATE SAMPLED ::,: : :,:.' ,,,';.:< ,:;;:, ,,, :: ,:, .:;:;,,, DATE REC@VED: 1 0 /'f@,YJy~~;'. ', 
GROSS WEI'GHT: 161 .,4 :,,KG ,,- ,:," 

,~, 
OTHER I.D.: 

~,,X.X ,.~ :,_.: ,(, 
AS",'RECEINED,i~RAW COAL SINK 1 .3G -&&HED TO 3+&&jp 

" SIZE,:_~~I~~,~,~:~~~~RCE,NTS REPORTED, i;iON,.,(A, DRY BA$,$S:&ASH 
":~~P~RC~,~TS:~~~EP(rRTEDI:ON: AN : SO 3. FR&~~~S~~ ,,, ,',!; f -:";-j; ,;T;' 

,' <,,-z 
. . . . . ..y.:, 

,,, ,( 
',( ";;'Y ~,_ 

:: .,:'FEED,: FOR SI'ZE t28M 
%WT ,.;:g .>,I&.&:~ :; gs BTU '_ ~'VOLATILE '> ~FIXED CARBON 

' ,/4'. 77 5:,:7,6 .,' .34 11919 0.00 ', "0.00 
<'ii *'So ')Z~, ,' :;,s,; 33 " .35 

6.37 9 
11849, 0.00 :,, ',: 0.00 

::::9, :,4 .37 11671 0.00 0.00 
18;23 :.::'~;,8.95 .31 11709 0.00 / 0.00 
52.71 :+$2;,8g 25 

1.46 ,~L.:.q.j;;ll '~: ,.,;;22 
10925 0.00 0.00 

7088 0.00 ~. 0.00 
1'. ';' :;:,5'4',;:2,2 .;, :13,' ,, ,,~., 'h24 5248 0. 00 .;, ',O .oo ,, ,, ,,. 
1 . 18 ,,,:-::~~~~,S~~~~3?,,,~,,' ,,;29 1801 0.00 " ,o.oo 

2'1 '-,:$9;02,:~;: . 2.08 627 0.00 '~ 0.00 
,,., 

.CUMULAT@'E REsULTS FOR SIZE+28M 
CUMULATIVE DOWN 

XWT '~ : ~::i%ASH'~ ' xs BTU 
4.77 '5;76 . 34 11919 

GRAVITY' ', ~' 
1.25 ,*, 
li30' 
1.35 
li40 
1.60 
1.80 
2.00 
2,.45 
2.45 SINK 

GRAVITY' 
lr:25 
1.30 
1.35 :,, 
1.40 
1260, ,J ,' 
03Q '. ;:, 
i &$j % :: 
2’ ; q'j,': : :,, ii:,;' 
2 ;.45 sINK Y', 

Gl$AV>ITY,, ,’ f, 
1.25 
I.::30 ':, 
1135 y 1:40 
1.60 
1 .,8'0 
21;oo 
2.45 ': 
2;45 SINK, 

,:,, 

‘, 
( ,,. 

,., 

19.77 ,:6';19 
,26.1,4,, ':,.~:,:,6~i90 ', 
,4~3:.'37 :,.:,~~:--:::7i,76'~,; 
~96;. 08 ;:, : ,::x:O;-!j8 ',; ',, 
.:,, $3.. $8,. .;,&;@$~:o 1 ;, :,_, 
.'i98, '6T; ,,,, :'s:;;;:~1.1~51,,'::.,,': ', 
~:,$$$*:@ ~'":+ ;'Q$,3 I:,,, .: 
,f'dO &pJ~,;;~ $&;;4 7'"y<~ 

34 
:35 
.33 

,-. 29 
'i 29 
'Ii.29 
r,29 
~.29 

11866 
11824 
11776 
11309 
1124,8 
11180, 
11069 
11047 

VOLATILE 
0.00 
0.00 
0.00 
0.00 

,o.oo 
0.00 
0.00 
0.00 
0.00 

FIXED CARBON 
0.00 
,o.oo 
,o.oo 
0.00 
0.00 

,,, ,'O.OO 
,' ,'O.OO 
,': ,o.oo 

0.00 

~~" CUMULATIVE UP 
Q&$T, ,,<: I: :;' ~~~~;~&~a,:, ,, %S 
IQ'Q,; :Q 0 ,., j, 12 ,'4 7 '. 29 
.,g$,,q ;;,,,:Yj$&r i29 
s,o.i3,~,,,:;,."i~4,02 .28 
:74,,66 '~:,.: 14.35 ;27 
56.63 : ',1:6.08 .26 

,3.92 ,,::: ,'68~.98~ .35 
2. 52 ::,<;,,::&(j ;go .42 
1.39 : :,,',80.,84 56 

.21 '!,,:_ 89.02' 2108 

BTU VOLATILE 
11047 0.00 
11003 0.00 
10846 0.00 
10786 0.00 
10489‘ 0.00 

4620 0.00 
3249 0.00 
1624 0.00 

627 0.00 

hANALYTICALRES"LTS ARE STATED ON,A,DRY BASIS 

FIXED CARBON 
0.00 

', 0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



C.Q. 
i & y;;,, : ::"';;;;:,,-j I ‘.,’ dF,j, 

~,;;,;i ; 
1 QUALITY~ CENTEli BOX 2&O “'? 
HOMER CITY, 'PA '15748 ,.,,,: ,, 

,‘_ INC. 

"' SAMPLE'.LNO:: 1'31061 : ', : ,,: ,:, ,,:, i, ,'; ,, ,,, ,, 
:, 

o~ERATING::~~~~:~:~::PROJECT. g(,D,,<& ,TASK 2. 4 ../,,, ~'Y:;<, : ,.",:, : ;,r;: ,, 
SAMPLED BY ,:~.':~~,~~~~:,~~~:~STOMER ,;FR,GV:$DiD ,i ':, ';, i : :;,:; :.<' : ,i:& ~,, i_ :,: 
SAMPLE,:;L::D i.:~;~;:<~+iilN 9109,230l'FQWDER ;RIVER:::,BASI,N~~~~~AL;:R?CHELLE ," 
DATE SAMp;j$D:::., "I"': ,',Y, \, ,,,, _ DATE RECEIVED: 10/16/9-p '~ 
GROS$' ,WE&@;;~,;': :,A 6 1 . 4 KG ',,';j ,,, .,. ,, .,, ,, 

,‘, :. 
OTHER 1 . D . :,."-!:,: ~. " ~ ;AS RECEI,VED-RAY COAL, SINK;' 1. 30@iUS$ED, TO ,3/8" TOP 

:,,', ,::,.,:~;S.IZE WEIGHT ,;B:ERCENTS REP~RTED~~:~~N,~~:-:~~Y BASIS ASH 
,,', ;i?':: :,PERCENTS REPORTED 'ON AN So3 Fl+$?E$S$ ~, ,', 

GRAVITY 
1.25 
1.30 
1.35 
1.40 
1.60 
1.80 

FEED FGR,SIZE 28M X lO,,M;,r-~" 
.; ;:"'~%WT '%ASH %S 
>', 0.00 

BTU '.i, '," VOLATILE 

', Qio ; o. 
0.00 0.00 0 :" '0.00 
0.00 0.00 0 ,o.oo 

', ,'O,.OO 0.00 0.00 0 ,o.oo 
2.22 5.38 45 

126 
12631 0.00 

87'.99 ',8.22 11626 0.00 
" 6;34 28.57 30 8794: ,o.oo 

1.94 47.43~ 156 6099 ". 0.00 
1.44 66.02 1.84 3262,, 0.00 

77 79.91';:, 12.18 1468,'. 0.00 
,~, CUMULATIVE RESULTS FOR SIZE 28MX 100M ,',~ CUMULATIVE DOWN 

~,,.:; ;%WT %ASH ,,,:,' %S BTU VOLATILE 
',;';,o~~~~o .o.oo 0.00 0 0.00 
,' .:, : e,po ,o.oo ,: 0.00 0 0.00 

',.: ,& ,o 0 
,,,; &@ 2 

-0.00 0.00 0,. ,, : ,.o. 00 
',,5 . 38 .45 1 2 63,;l:,: O~.OO 

"j;?;~&$5 1 J 8 . 15 27 
: g , 5. ,,,: : 2,7 

11fjg. of 0,. 00 
,',,~;:;95 :;8 5 

.,,. i;,;;g7" ,7 g 
11462 :$;OO 

;;J$;~ ; 2 3 
1 0 2 5 ', '; . .28 11356 " .O.OO 
11.06 :;.I .30 11238, ,' ,x3.00 

“,‘;<g$o,.~oo 11.59 .39 11163, ~, 0.00 ,,.,: 

FIXED CARBON 

2.00 
2.45 
2.45 SINK 

GRAVITY, : 
1.25 
1.30 
1.35 
1.40 
1.60 
1.80 
2.00 
2.45 
2.45 SiNIi 

GRAVT,TY 
1,.25 :' ,i 

,i;,,, 
:.!$j gk CUMULATIVE UP 

%,&CjH _",:' %S ,: 
,; ,~g& ,o 0 11.59 .39 11163 BTU,,',: &&ILE ,:: " ,o.oo 1,*30 .,, i:F<.;i '_ :;+RQo 0 0 

1.35 
,:,:,e; j,, :, : ;e:,,, 
::;:;i ,I ,&$ ##;, 0 0 

1.40. ;;~<,;~iJ#$~~.;o o 
1.60 ,;,"' '?i$.$~ ; 7 8 
1.80 r,4 9 
2.00 $,!:, ::;$y;;z;o 4 'i 1 5 
2 . 4 5 

~$: YI,:', 
'::;, ;:, ',;:f:: ,.:;,:;;;<::'z 2 1 ;: 

2,.45 'SlNK,,',~ ;+ .77 

11.59 
11.59 
11.59 
11.73 
40.97 
59.90 
70.86 
79.91 

.39 

. 39 

.39 
39 

1:43 
3.16 
5.44 

,' 12.18 

1 1 163', f:,,-' 'Q.00 
11163.- ,, ,:O'.OO 
11163,, 0.00 
11130," 0.00 

6999.~' 0.00 
4256 " '0.00 
2637 0.00 
146,s ,:, 0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

FIXED CARBON 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00~ 
0.00' 
0.00 

FIXED CARBON 
0.00; 
0.00' 
0.00~ 
0.00' 
0.00, 
0. oo,, 
0.00 
0.00 
0.00 

;‘.:: ‘+ ANALYTICAL RESULTS ARE STATED ,Cjfi ,‘$;:,DRy BASIS 
:‘; .,, ,, 

;/-, ,, ,1~,,>>~,‘, :.:v!I~,: 
FOFI~ydJR-PR~~>~IS mUMEw HAS BEEwpR(NTEQ,;~;‘,, ;, ,: ‘,: TJ p&=m ~~~, ,A+., ~q.j,&~~D, ..< 



C.Q. INC. 
1 QUALITY CENTER BOX 280 

LA6OftRTC@~~,IN~. 
SAMPLE-NO: 131061 

HOMER CITY, FA 15748 

OPERATING CO: 
SAMPLED. BY: 
SAMPLE,:I.D.: 
DATE'SAMPLED: 
GROSS WEIGHT: 

PROJECT 90DOlOl TASK 2.4 
CUSTOMER PROVIDED 
RUN 91092301 POWDER RIVER BASI,Nf:;;CGAL RGCHELLE '1' ,":',- :~,' : 

DATE RECEIVED:;.' 10/16/9-l. %", 
161.4 KG 

OTHER I.D.: AS RECEIVED RAW,COAL SINK 1.30,kRUSHED~:TO 3/8" TOP 
SIZE WEIGHT PERCENTS REPORTED :,~GNN:,A DRY BASIS ASH 
PERCENTS REPOR'@&GN./AN SO3 FRE~E$BASIS 

GRAVITY: 
1.25 
1.30 
1.35 
1.40 
1.60 
1.80 
2.00 
2.45 
2.45 SINK 

GRAVITY %WT 
1.25 0.00 
1.30 0.00 
1.35 0.00 
1.40 1.53 
1.60 59.21 
1.80 81.26 
2.00 90.69 

,2.45 94.67 
2.45 SINK 100.00 

GRAVITY 
1.25 
1.30 
1.35 
1.40 
1.60 
1.80 
2.00 
2.45 
2.45 SINK 

FEED FOR SIZE:, 1OOM X 0 ~ " 
%WT %ASH %S BTU VOLATILE 
0.00 0.00 0.00 0 0.00 
0.00 0.00 0 .'OO 0 0.00 
0.00 0.00 0.00 0 0.00 
1.53 6.36 .44 13033 0.00 

57.68 7.55 25 
:26 

11739 0.00 
22.05 20.74 9792 0 .,oo 

9.43 41.39 .33 6942 0.00 
3.98 64.71 .48 3577 0~. 00 
5.33 85.72 3.61 601 0.00 

CUMULATIVE RESULTS FOR SIZE 1OOM X 0 

%WT 
100.00 
100.00 
100.00 
100.00 

98.47 
40.79 
18.74 

9.31 
5.33 

CUMULATIVE DOWN 
%ASH %S BTU 
0.00 0.00 0 
0.00 0.00 0 
0.00 0.00 0 
6.36 .44 13033 
1.52 .26 11772 

11.11 .26 11235 
14.26 .27 10789 
16.38 .27 10485 
20.07 .45 9959 

CUMULATIVE UP 
%ASH %S 

20.07 .45 
20.07 ..45 
20.07 ,. 45 
20.07 .45 
20.29 .45 
38.30 .73 
58.95 1.29 
16.74 2.21 
85.72 3.61 

BTU 
9959 
9959 
9959 
9959 
9911 
7326 
4424 
1873 

601 

VOLATILE 
0.00 
0.00 
0 ..' 0 0 
0100 
oioo 
0 .,oo 
o;,oo 
o':oo 
0 coo 

FIXED CARBON 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

VOLAT,ILE FIXED CARBON 
0,;oo 0.00 
0 ;, 0 I-J 0.00 
0,oo 0.00 
o,.,oo 0.00 
0.00 0.00 
0:ioo 0.00 
0,. 00 0.00 
0,100 0.00 
o;,oo 0.00 

FIXED CARBQN 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

ANALYTICAL RESULTS ARE STATED ON A DRY BASIS 

FOR w&JR ~TECTIO~ THE cGG”MENT HAS ElEEN~t?rgD ON CMUIROFLED PAPER STOCK. NOT “AUD l%uERED. I :a: ~A,~, ., ::~ .I-., ~~~~~,~:~ ,,, ,, ,, y / 



‘, ,y: .~, 
C.Q. ,INC. '2 o Gs,f3vgRD Lfifl~??ff!f~;INC. 
1 QUALITY,CENTER BOX 280 

,+ ..,, i,: ~"' 
SAMPLE NO: 

HOMER CITY, PA 15748 
I31661 '":'T,:, 

OPERATING CO: PROJE,CT::~9~OD6:101 TASK 2.4 
SAMPLED BY: 
SAMPLE:I,,::D ', : 

CUS TOM,E&F,,RGVI D,ED,,,:.;, 

DATE SAMPLED: 
RUN 9lG92:30;1;- PqNDER RIVER BASIN:'COAL :RocHELLE : ,,,i,, 

,<':ii ,' DATE RECEIVED: 10/16/91- I~' 
GROSS"'lEI,'GHT : 161.4 ,KG, 

OTHER I.D.: 

GRAVITY 
1.25 
1.30 
1.35 
1.40 
1.60 
1.80 
2.00 
2.45 
2.45 SINK, 

GRAVITY 
1.25 
1.30 
,P'. 3 5 ~J 
1.:40- 

'~'1.60 ,' ," 
1.80 

j 2.00 ',, 
: ;-. 2 . 4,5., ,,r_- 
', '.'~2~.~45 ,,SINK, 

c,:: : GQ&?g &k ~' :y,;: 
., 1.27) ':,,I,, .<l> 

,;;1~&3G,<j{ ;,; ,:;,:: 
:,1,35 ;:, ,, :-;:: 

,:,:;1,*,40, ':T: 'ij:, 
1.60 :, 

,,1;.80 
', ,:'2,;* 00, ,:1< ,:,', ,:g' 
,,,;,'2;,*,'fj ,,',k: ,~.,:,;, ; ,_,, :,, ,,: ,,; 
,~~:2,~+ -;&$;&K;.,;, 

,,,, ,, 
:’ ,,: 

?, ,,, 

As REcEIvED~~RAW,COALSINK 1.30~CRUSHED To 3/6" TOP 
SIZE WEIGHT':,FERCENTS REPORTED,QN A DRY BASIS ASH 
PERCEN~~~~EPOR~~I);ON,-AN S03'FREE, BASIS ., i 

,,, 
FEED ,:FOR SIZE t28M X 0 

%WT ;$& 
4.28 5 . 7'6 

13.45 '6.33 
4.82 .9.49 

16.57 '8.90 
55.69 12.17 

2.22 ,34.12 
1.36 51.65 
1.26 ,7z7;19 

.36 <86,42, 

CUMULATIVE 

,%S BTU VOLATILE 

:35 34 11919 11849 0.00 0.00 
131 31 11722 11671 0.00 0.00 

:24 25 11033 8026 0.00 0.00 
* 2,9 5582 0.00 

'.45, 2052 0.00 
4 .'34 770 0.00 

RESULTS.FOR SIZE t28M X 0 

%WT 
4.28 

17.73 
22.55 
39.11 
94.80 
97.02 
98.38 
99.64 

100.00 

.:CUMULATIVE 
:%ASH 'S, 
,5.76 .34 

%WT 
100.00 

95.72 
82.27 
77.45 
60.89 

5.20 
2.98 
1.62 

.36 

DOWN 
BTU 

11919 
11866 
11824 
11781 
11342 
11266 
11187 
11072 
11035 

BTU.: VOLATILE 
11035 0.00 
10995 0.00, 
10856, 0.00 
10805 0.00 
10556 0.00 

5440 0.00 
3512 0.00 
1768, 0.00 

770;,. 0.00 

VOLATILE 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

ANALYTICAL:::RESUiTSSARE~'STATED ON A DRY BASINS 
,,-' 

,' j .,, 

FIXED CARBON 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
O,.'OO 

FIXED CARBON 
0.00 
0.00 
0,. 00 
0.00 
0.00 
0.00 

;yo*oo 
‘:;:o;oQ 

0.00 



,,, 
:‘_:,f ,,,..,.. ;:<,:, :,,: <i’ 

C.Q. INC.’ 
1 QUALITY CENTER BOX 280 SAMPLE NO: 
HOMER CITY, PA 15748 ,?; 

PROJECT~~::9,0DO:XO;l':,TASK 2 .4 
CUSTOMERPROVIDED, 
RUN 9,10923~0 1 pOW,DER RIVER BASIN dOAL 

DATE RECEIVED: 
148.1 KG,' :,,::I, :. ,.,~ ,, 

OPERATING CO: 
SAMPLED BY: 
SAMPLE I.D.: 
DATE SAMPLED: 
GROSS WEIGHT: 

OTHER I.D.: AS REGELvED,;:,,:RAN COAL CRUSHED To 1OOM T,Op:$&E:.;@ 
WEIGHT.::::PERCENTS;,~.REPORTED ON A DRY BAS~+&@H. ',;,' 
PERCENTS,'R@q!RTED ON AN S03 -FREE BASIS -.f;: .', :j!;j;;;;,', ,, .; 

CERTIFICATE OF ANALYSIS 

AS RECEIVED DRY BASIS 

MOISTURE D2961 D3302 D3173 27.38% 
ASH D31,74 4.49% 

SULFUR D4239 METHOD 3.3 .20x 

BTU/LB D2015DI989 8677 
MAF BTU/L% 

LBS OF SO2 PER MILLION BTU 

xxx 
6.18% 

.28% 

1.1949 
12736 

.47 

LBS OF SULFUR PER MILLION BTU .234 
PERCENT SOLIDS 72.62% 

:, 

,'APPROVED BY & Jf:,:,jggig- 
?;'-, :, /' 

,,, ': -,"A~PROVED BY ,,): ,,, / ,: ", ,,:', 

PAGE 1 OF 1 
1456 

(, ,. 

,.:, :; i,.,:i,:. 

I :j:; 

.,‘. 

‘, ~, :,?.>,.” 

BLACK'SEAL ANALYSIS 

,," ‘,; ‘: ,,y 'C, FOR YOUR FKmCTlON THE CCCUMEM ws BEEN PR,rnD ON CONTROuED PAPER STpcK. '. ., _; :j; *' ; ; -:. 
'NOT "*ED IF ALTERED ,;, '-8 ".-, " ..': 



,,) 

.;i,, 

C.Q. INC. DATE: 
1 ,QUALITY,CENTER ,BOX 280 

06/03/9,,2, :; ,~~~~,::,;,;i,~~~~,, 
SAMPLE",NO: 

HOMER CIT,Y', FA:: :,,'15748 
-1,5$j 8 3 ,,:;~,,~",,:;,;:~' 

., < :-II,: ~., , .; ,,;' 's;,;.:;f,.j.; :, 
,;';:&;;~y ,/ ‘+g 

; 
.,,. 

OPERATING.,CO,:.': FRYJECT 90DOlOl TASK, 2.4 
,, _ ,'-, : ,, ,. : ,:: :c.';tr::;:, :;Tf?$$',;, ,;:, .;jj 

,, ',. z :,:::I ,& ,:.; :r:;;.. i ,,;:> ,,., ~:<7~~<r".#. ,,~,, ~,, ,, ,/ "-,~~*~,>:~~,;;., ,.; 
SAMPLED BY: '-CUSTOMER PROVIDED ,,,, ;;y;y ; ,~ ,+>,.t>,.;*'~ : ".',<, 
SAMPLE I.D.:, RUN,-91092301 POWDER .._.__ 
DATE SAMPLED: L..-- __-_ 
GROSS WEIGHT: &.I KG 

;;: 
,,.;::,, ‘>,’ :: 
,~,,,,,, \ 

.., j, ,'C, i.' " .t :, ',, ,; 

OTHER ,I . D,. : ,:' ,:AS,,, ~RECEIVED,,, RAW COAL CRUSHED--~~~~01::::i~~0M.,,.:,T~~:~~,- S &E 
?ygGHT PERC'ENTS ,;REPORT,ED :bj.$ :;A,: DRY~~~~:::BAs'~'s, 
PERCENTS REPORTED ON AN S03-FR~E,E"BASIS 

,&I 
;: 

CERTIFICATE OF ANALYSIS 

FRACTION 
t100M 
100M X 325M 

LBS SO2 MAF 
WT% MOISTURE ASH SULFUR BTU PER MBTU 
4.78 

BTU 
19.74 4.87 931 12114 - 51 

55.34 7.65 4.80 .30 12003 :50 
15866 
13652 

7.79 .31,, ,11877 .52 14242 325M X 0 39.88 9.57 

CUMULATIVE ,,,, 

FRACTION WT% 
t100M 4.78 
+lOOM X 325M :' 60.12 
+lOOM X 0 ,,,.,' 100.00 

CUMULATIVE 

RETAINED - ,DG,tiN ;" 
LBS SO2 

ASH SULFUR, .BTU ,'F,ER.,MBTU 
4.87 . c%J : ,' ,. :& .;. 
4.80 

12114 
30 12012 ,:', : 

131, 
,,p$fJ 

5.99 11958 ;I,, .52 

RETA I NED - ::~UF;,',,, ,,:;<'1 ,.~, 
" LBS :;SOZ : ..,:. 

FRACTION ,,i,',:?~,:,, :~WT% ASH 
+lOOM. X 0,: :: ': " ,$:;:1.: ::100.00 5 1;9 9 

SUL%UR- ,-,BTU ', ;I;.' PER ;:.fBTU, 

1OOM X, 0' '1; ,','i:;:.,, " ,95.22 
-31 ',: ?x$g5&:;,: ~2x2 

6.05 31 12g5lj ;,. ,,.52 

325M X O',, ~’ 39.88 7.79 :31 i~$gij':;, ': 52 . 

,_, ,>, ., 
,:I,, ‘. ;,;n,‘< ,:;::z 1,, 

:,: ,‘, ,, ,,,:,, 

/ .:, .?,, ,,,: ,,’ : :;,, ::~:_‘:j:~::,,: : 
:’ ,.,,,, 

i ‘:,: ,, .:,,z:.. 
: 
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C.Q. INC.", 
1 QUALTTYhCENTER BOX 280 
HOMER CITY, PA ,15748:, 

s, ,, ,,, 
.+>,;;; ISTFjN@%lD ~~6Of?flTORIES, INC. 

DATE: ,06/03/92 
SAMPLE NO: 131089 

OPERATING: CO: 
SAMpLEjCi:; By:: ,F’, 

::_pROJE~~~~~~,?OD0.~,01 TASK 2 . 4 
’ :$$J$TOM~~ ,:PRt?WEP 

,: ,:: 

SAMpLE~I.D>,: ,:+RUN g1D92301~pOWDER RIVER BASIN.COAL ROCBELLE - 

DATE SAMPLED: c:( ,; DATE RECEIVED: 10/16/91 
GROSS WEIGHT: ,;,11,7.6 KG 
OTHER i,;D-.: .,&S;:RECE1VED~RAW COAL SINK 1.30;~CRUSHED 'TO lOOM Top 

,+SIZE WEIGHT ,PERCENTS REPORTED ON' A DRY BASIS ASH 
~PERCENTS REPORTED ON AN S03-FREE BASIS 

CERTIFICATE OF ANALYSIS 
______-____-______-------------------------------------------------------- 

CUMULATIVE 
SCREEN TEST DOWN VP 

+OOM. 3.68% 
IDOM X,. 0 96.32% 

----------- 
100.00% 

3.68% 100.00% 
100.00% 96.32% 

PAGE 1 OF 2 

BLACK SEAL ANALYSIS 

FOR YOUR f+mwx,O~ Ttm DOCUMENT w 
BEEN PRmTs,D,ON,CmOLCED PAPER SToy 

,” “~NOT~VAUDIFALTEREO. 



,., ,,,,‘~ ~W~ToRIES,INC. 
: 

1089 
/ ,,, ,,,-- 

,,CERTIFICATE Of? ANALYSIk 
_- 

-.---------------------------------------------~,---,----- --------- 
AS RECEIVED DRY BASIS 

MOISTURE D?961 ,D3302 D3113 ;:19 ;59%~;': 
ASH D3$,74 :,,, ,", ', -1 o *y!qT~:, ;;.;, 

SULFUR D4239 METHOD 3.3 .30% 

BTU/LB D2015 D1989 8911 
MAF BTU/LB 

LBS OF SO2 PER MILLION BTU 
PERCENT SOLIDS 

xxx 
12.71% 

-37% 

11082 
12696 

.67, 
80.41% 

APPROVED BY 

APPROVED BY 

PAGE 2 OF 2 
1122 

BLACK SEAL ANALYSIS 

FOR~YOUR PmTECTlON THIS DOC”MENr HAS 
BEEN~~RRINTED ON COMROLLED?APER STCCK. 

NOT wum IF ALERED. .’ ,. ,, 



C.Q. INC. 
1 QUALITY CENTER BOX 280 

s& STANDWD LFI6ORRTOf?IES,INC. 

DATE: 06/03/92 
SAMPLE NO: 131090 

HOMER CITY, PA 

OPERATING CO: 
SAMPLED BY: 
SAMPLE I.D.: 
DATE SAMPLED: 
GROSS WEIGHT: 

OTHER I.D.: 

%WT 

RAW ~, 100.00 

15748 

PROJECT 90DOlOl TASK 2.4 
CUSTOMER PROVIDED 
RUN 91092301 POWDER RIVER BASIN CGAL ROCHELLE _. 

DATE RECEIVED: 10/16/91 
117.6 KG 

AS RECEIVED RAW .COAL SINK 1.30 CRUSYED TO 1OOM TOP 
SIZE WEIGHT PERDENTS REPGRTED::::GN;-;A. DRY BASIS ASH 
PERCENTS 'REPORTED;;ON~~~AN S03-FREE;BASIS 

%MOIST %ASH~ %SULFUR ,BTU,, %VOL. 

7.60 11.59 38 
12.55 141 

103655 0.00 
11217 0.00 
12827 (MAF) 

GRAVITY %WT 
1.25 0.00 
1.30 0.00 
1.35 0.00 
1.40 47.60 
1.60 38.82 
1.80 6.89 
2.00 1.61 
2.45 2.00 
2.45 SINK 3.09 

%ASH 
0.00 
0.00 0.00 
0.00 0.00 
6.23 .37 
8.70 .24 

20.58 28 
39.59 :36 
71.14 .49 
88.46 3.45 

PAGE i OF 2 

FOR YO”R PROTECTION THIS mc”MENr t!As 
SEENFWNTED ON COmoiLED PAPER SxxK. 

NOT “AUD IF ALTERED. 

BTU VbLATILE FIXED CARBON 
0 0.00 0.00 
0 0.00 0.00 
0 0.00 0.00 

12296 0.00 0.00 
11522 0.00 0.00 
10036 0.00 0.00 

7384 0.00 0.00 
3012 0.00 0.00 

699 0.00 0.00 

,,, ;’ 

%FIX. CAR 

0.00 
0.00 



c.Q.’ INC; 
1 QUALITY 
HOMER,CITY, PA 

,. ,,,,.: ,,:~ ,,/ ~.“Z, :;i.,, 
,:“:,: :,, .::<,- :,>.;;j;,t ;,, ::,~. :, 

i,$: ,.;zi,. .‘j, 
.i$ i :,,:p> *,-; ,,,>,, ,, S~flNDfV?D ~$I~T~IES,INC. 

“.: DATE: 06/03/92 ,.'~ 
SAMPLE NO: 131090,"; ". ,, 

,,,' ', 
~,OPJ$llA~TNG, CO: :' 

::r ': ,, ":@f$,, 
S~~~~~~~~~,BY i PRGJEGT~~~:90.~~~~01' TASK 2. 4 

. . ,' ,; '_ .:;;f.$<<>;I:,':,; ,::' ,,:,, 
si4yrg:,::; ,:D. : 

,:~.~u~~o~~~~~~~~~~~~,~,~D ;;:i',;,, 

D+'Q$G+MpLED : 
RUN;-Sl~S~~~~~~~~~,~DER 'RIVER BASIN COAL ROCHELLE ,_" 

i :: $,$'N?Qc?Q&::~:: 
,i17. 6 ;,,@~~~~@~, ~1 :: DATE RECEIVED: lO/i;&[$l~ :, ,', 

GRoss-:,;w,EIGHT: .:: 
,‘(~ ~, ,,:i',,~~~~~~~~~;~,:::;~,, 

OTHER: I.D.: 
'x::*c,.,i :~*,.'I'~:;*h.~:;,;, 

AS"'RE~~~~~~~~~~~i COAL:,, S&K 1'. 30 CRUSHED TO, 1,&;T& 
,-.:/" .', "::' ,, y,&E ,'~~~~~~~~~~~~~TS:;,R~PORT,ED ON A DRY ~~B&$$,:;:&SH 

:PERCEN~~~~~~~~,R~ED':,OK,:A~::~SO3-FREE BASIS ., ,.,, .,A ., ,.", " .,, 

GRAVITY %WT 
1.25 0.00 
1.30 0.00 
1.35, 0.00 
1.40 47.60 
1.60 86.42 
1.80 93.31 
2.00 94.92 
2.45 96.91 
2.45 SINK 100.00 

GRAVITY 
1.25 
1.ao 
x1,35 
1.40 
1.60 
1.80 

100 
100 
100 . 

100 
52 
13 

6 

00 
00 
00 
00 
40 
58 
69 2::oo 

2.45,' 5108 
2 5;kS INK 3.09 

_ “+,F; ‘:; ,**:;;:+yq. .f ,,., 

:j .,,,, ‘i, &p 
,:‘T,‘,, ‘, ~‘~;‘,~.,;:“,y: 

,,, 
,,: .,,,,,, ;,.y,<,q,, 
&~;~~~IVE RE$ULTs FOR RA” 

".' :?:CUMULATIVE DOWN 

':%ASH 
,.::jj ;&j 
', ;d. ,o:o 

0 'c (30 
,: 6:.23 ,,.., 
,7'.34 
8,;;32 
S.,85 

10;; '1,3' 
l2,. 55, 

%S 
0.00 
0.00 
0.00 

37 
:31 
.31 
-31 
32 

141 

BTU VOLATILE 
0 0.00 
0 0.00 
0 0.00 

12296 0.00 
11948 0.00 
11807 0.00 
11732 0.00 
11553 0.00 
11217 0.00 

CUMULATIVE UP 

96s 
.41 
41 

:41 
. 4,l 
.45 

1 . d,4 
1.83 
2.29 
3.45 

BTU 
11217 
11217 
11217 
1221 7 
1,0,238 
6567 
2995 
1607 

699 

ANALy&$;$&&TS ARE STATED 
,” ,‘::‘,.!,,~r,. 

.: ,~...F( 

APPROVED BY 

‘:, APPROVED BY 
,;, _ FOWYqJR i=eOlECT,ON THlS DOC”MENT (lA.3 ‘, :A” 
,, BEENPRiNtEO ~NCONTROUED PAPER m$K: ,,,, ::I$; .; ,,:,‘,:, 

‘~e-mT VALID IF ALTERED. ” :‘i’,l :, <?,“1 <*-2:x 

VOLATILE 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

FIXED CARBON 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

FIXED CARBON 
0.00 
0.00 
0.00 
0.00 
0'9 00 
0,;. 0 0 
0'. 00 
o,.oo 

ON A DRY BASIS' ',,:,, ':,:, 



COAL QUALITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERKATIONS 

Powder River Coal Co. (Rochelle Mine) As-Received 

DIRECT CUMULATIVE (BY SIZE-GROUP) 
Passina Retained wt.% 

t l-1/2 in. 23.15 
% Ash % Sulfur &&b w1.% 

5.50 
6.21 

0.30 12110 23.15 
0.30 12005 51.13 

0.29 12171 21.48 
0.30 12114 47.92 

0.37 11878 0.69 

0.45 11752 0.17 
0.43 11007 0.26 

% Ash % Sulfur &g& #SO2/MBf” 
~ 0.30 12110 0.50 5.50 

5.89 1 -l/2 in. 3/4 in. 27.98 
51.13 

3/4 in. 3/0 in. 21.48 
3/a in. 28 M 26.44 

47.92 

28M 100M 0.69 

100M 325M 0.17 
325 M +o 0.09 

0.26 

Total 100.00 

6.06 
6.37 

6.68 

8.00 
12.96 

6.06 
6.23 

6.60 

8.00 
9.72 

0.30 12053 0.50 

0.29 12171 0.48 
0.30 12140 0.49 

0.37 11878 0.62 

0.45 11752 0.77 
0.44 11494 0.77 



COAL QUALITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS 

Powder River Coal Co. (Rochelle Mine) As-Received 

Size % Amount 
Interval: + 3/4-k This Sire: 51.13 

&& &gf 
1.25 

1.25 1.30 
1.30 1.35 
1.35 1.40 
1.40 1.60 
1.60 1.80 
1.80 2.00 
2.00 2.45 
2.45 

DIRECT 
wtp/ % Ash % Sulfur 

28.64 4.23 0.27 
59.63 5.23 0.33 

9.73 10.06 0.34 
0.75 17.42 0.40 
0.80 28.78 0.31 
0.30 46.64 0.26 
0.08 56.21 0.29 
0.05 72.94 0.51 
0.02 65.32 10.15 

100.00 

Size % Amount 
Interval: 3/4-k x 28 mesh This Size: 47.92 

Sink Float 
1.25 

1.25 1.30 
1.30 1.35 
1.35 1.40 
1.40 1.60 
1.60 1 .BO 
1.80 2.00 
2.00 2.45 
2.45 

DIRECT 
&Qi % Ash 96 Sulfur 

25.45 4.54- 0.25 
58.93 5.14 0.29 
11.03 9.38 0.34 

2.06 11.27 0.25 
1.84 20.74 0.24 
0.29 41.59 0.24 
0.17 53.22 0.29 
0.18 78.26 0.42 
oIQ5 77.59 5.41 

100.00 

Size % Amount 
Interval: 28 x 100 mesh This Size: 0.69 

Sink &&t 
1.25 

1.25 1.30 
1.30 1.35 
1.35 1.40 
1.40 1.60 
1.60 1.80 
1 .a0 2.00 
2.00 2.45 
2.45 

DIRECT 
Wt.% % Ash % Sulfur 

__ ~ 0.00 
0.00 
0.00 
2.48 4.82 0.32 

94.02 5.43 0.26 
2.19 11.68 0.29 
0.51 42.29 0.77 
0.41 65.19 3.46 
w 78.04 16.52 

100.00 

&& Wt.% 
12186 28.64 
12135 88.27 
11504 98.00 
10789 98.75 

9081 99.55 
6525 99.85 
5130 99.93 
2785 99.98 
3568 100.00 

Size Analysis Heads: 

&!Jfb wt.% 
12396 25.45 
12297 84.38 
11796 95.41 
11569 97.47 
10121 99.31 

7125 99.60 
5332 99.77 
1819 99.95 
2145 100.00 

Size Analysis Heads: 

&!J&! Wt.% 
0.00 
0.00 
0.00 

12671 2.48 
11975 96.50 
11766 98.69 

7081 99.20 
3505 99.61 
1838 100.00 

Size Analvsis Heads: 

CUMULATIVE _ - 
% Ash % Sulfur 
4.23- 

&& #S02/MBtu 
0.27 12186 0.44 

4.91 0.31 12152 0.51 
5.42 0.31 12087 0.52 
5.51 0.31 12077 0.52 
5.70 0.31 12053 0.52 
5.82 0.31 12037 0.52 
5.86 0.31 12031 0.52 
5.89 0.31 12027 0.52 
5.90 0.32 12025 0.53 

5.89 0.30 12053 0.50 

CUMULATIVE 
% Ash % Sulfur 
-0.25 4.54 12396 f&g& 

#S02/MBtu 
0.40 

4.96 0.28 12327 0.45 
5.47 0.29 12265 0.46 
5.59 0.28 12251 0.46 
5.87 0.28 12211 0.46 
5.96 0.28 12196 0.46 
6.06 0.28 12185 0.47 
6.19 0.28 12166 0.47 
6.22 0.29 12161 0.47 

6.23 0.30 12140 0.49 

CUMULATIVE 
% Ash % Sulfur &g,& #S02/MBtu 

0.00 0.00 0 0.00 
0.00 0.00 0 0.00 
0.00 0.00 0 0.00 
4.82 0.32 12671 0.51 
5.41 0.26 11993 0.44 
5.55 0.26 
5.74 0.26 
5.99 0.28 
6.27 0.34 

6.68 0.37 1 

1988 0.44 
1963 0.44 
1928 0.47 
1888 0.57 

1878 0.62 



Powder River Cool Co. (Rochelle Mine) As-Received 

Size % Amount 
Intefvol: -100 mesh This Size: 0.26 

&& &g! 
1.25 

1.25 1.30 
1.30 1.35 
1.35 1.40 
1.40 1.60 
1.60 i .a0 
1 .a0 2.00 
2.00 2.45 
2.45 

DIRECT 
wt.% % Ash 96 Sulfur 
0.00 
0.00 
0.00 
0.00 

83.68 4.56 0.28 
10.62 12.17 0.31 

0.99 53.10 0.47 
1.03 65.94 0.79 
3.68 87.05 6.59 

100.00 

Total: Top Size x 0 
% Amount 
This Size: 100.00 

Sink &gl 
1.25 

1.25 1.30 
1.30 1.35 
1.35 1.40 
1.40 1.60 
1.60 1.80 
1.80 2.00 
2.00 2.45 
2.45 

DIRE< :T 
wt.% 96 Ash % Sulfur 

26.84 4.37- 0.26 
58.73 5.19 0.31 
10.26 9.71 0.34 

1.39 12.89 0.29 
2.16 16.03 0.26 
0.34 40.13 0.26 
0.13 53.87 0.31 
0.12 76.50 0.52 
0.05 76.86 7.34 

&vu& 

12346 
11180 
5521 
3148 

662 

wt.% 
0.00 
0.00 
0.00 
0.00 

83.68 
94.30 
95.29 
96.32 

100.00 

CUMUL‘ITIVE 
% Ash % Sulfur 
o.oo- 

k&j& #SO2/MBtu 
0.00 0 0.00 

0.00 0.00 0 0.00 
0.00 0.00 0 0.00 
0.00 0.00 0 0.00 
4.56 0.28 12346 0.45 
5.42 0.28 12215 0.46 
5.91 0.29 12145 0.47 
6.55 0.29 12049 0.48 
9.52 0.52 11630 0.90 

Size Analysis Heads: 9.72 0.44 11494 0.77 

&Lb wt.% 
12281 26.84 
12213 85.57 
11654 95.83 
11367 97.22 
10706 99.37 

7394 99.71 
5319 99.84 
2100 99.95 
2135 100.00 

Size Analysis Heads: 6.07 0.30 12092 0.50 
Head Sample Analyses: 6.18 0.30 12080 0.50 

CUMULATIVE 
% Ash 96 Sulfur 
4.37- 0.26 12281 k&u& 

#S02/MBtu 
0.42 

4.93 0.30 12234 0.48 
5.44 0.30 12172 0.49 
5.55 0.30 12161 0.49 
5.78 0.30 12129 0.49 
5.89 0.30 12113 0.49 
5.95 0.30 12105 0.49 
6.04 0.30 .12093 0.49 
6.07 0.30 12088 0.50 



COAL QUALITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS 

Powder River Coal Co. (Rochelle Mine) Crushed to -3/8” 

DIRECT CUMULATIVE [BY SIZE GROUP) 
&g& w1.9b y&Q&! % Sulfur &y,& #SO2/MBtu 

11107 0.90 i 1.58 0.27 11107 0.49 
12003 89.94 6.27 0.28 11994 0.47 

Possina Retained y&% y&f& % Sulfur 
+3/a in. 0.90 11.58 0.27 

3/a in. 28 M w 6.22 0.28 
89.94 

2aM 100~ 7.13 5.54 0.33 

100M 325M 1.21 6.63 0.36 
325 M +0 u2 11.36 0.43 

2.93 

Total 100.00 

12640 7.13 5.54 0.33 12640 0.52 

11852 1.21 6.63 0.36 11852 0.61 
11117 2.93 9.41 0.40 11421 0.70 



EOALQUALIN EXPERTPROJECT: POWDERRIVERBASIN COALCHARACTERIZATIONS 

Powder River Coal Co. (Rochelle Mine) Crushed to -3/8in. 

1.30 Sink Fraction of As-Received Sam& Crushed to -3/E inch (14.43% of Totall 
Size %Amount 
ntervof: +28 mesh This Size: 89.69 

DIRECT CUMULATIVE - 
Sink &&t Wt.% %Ash %Sulfur L&L!& w1.96 %Ash % Sulfur ~- && #SO2/MBtu 

1.25 
1.25 1.30 
1.30 1.35 
1.35 1.40 
1.40 1.60 
1.60 1.80 
1.80 2.00 
2.00 2.45 
2.45 

4.77 
15.00 

5.37 
18.23 
52.71 

1.40 
1.13 
1.18 
0.21 

100.00 

5.76 0.34 11919 4.77 5.76 0.34 11919 0.57 
6.33 0.35 11849 19.77 6.19 0.35 11866 0.59 
9.49 0.37 11671 25.14 6.90 0.35 11824 0.60 
8.95 0.31 11709 43.37 7.76 0.33 11776 0.57 

12.89 0.25 10925 96.08 10.57 0.29 11309 0.51 
41.11 0.22 7088 97.48 11.01 0.29 11248 0.51 
54.22 0.24 5248 98.61 11.51 0.29 11180 0.51 
79.39 0.29 1801 99.79 12.31 0.29 11069 0.52 
89.02 2.08 627 100.00 12.47 0.29 11047 0.53 

Size %Amount 
Interval: 28 x 100 mesh This Size: 

1.3.Sink Size Heads: 12.94 0.31 llb23 0.56 

8.33 

DIRECT CUMULATIVE 
$& &gj wt.% %~sh % Sulfur &L& wt.% %Ash 96 Sulfur __- &&lb #S02/MBtu 

1.25 
1.25 1.30 
1.30 1.35 
1.35 1.40 
1.40 1.60 
1.60 1.80 
1.80 2.00 
2.00 2.45 
2.45 

0.00 
0.00 
0.00 
2.22 5.38 

87.29 0.22 
6.34 28.57 
1.94 47.43 
1.44 66.02 
0.77 79.91 

100.00 

Size %Amount 
Interval: -100 mesh This Size: 

DIRECT 

0.00 
0.00 
0.00 

0.45 12631 2.22 
0.26 11626 89.51 
0.30 8794 95.85 
0.56 6099 97.79 
1.84 3262 99.23 

12.18 1468 100.00 

1.3~Sink Size Heads: 

0.00 0.00 0 0.00 
0.00 0.00 0 0.00 
0.00 0.00 0 0.00 
5.36 0.45 12631 0.71 
8.15 0.26 11651 0.45 
9.50 0.27 11462 0.47 

10.25 0.27 11356 0.48 
11.06 0.30 11238 0.53 
11.59 0.39 11163 0.69 

11.54 0.40 11125 0.72 

1.98 

CUMULATIVE 
&& &cl! wt.% 

1.25 0.00 
1.25 1.30 0.00 
1.30 1.35 0.00 
1.35 1.40 1.53 
1.40 1.60 57.68 
1.60 1.80 22.05 
1.80 2.00 9.43 
2.00 2.45 3.98 
2.45 5.33 

100.00 

%Ash %Sulfur __ __ && wt.% 
0.00 
0.00 
0.00 

6.36 0.44 13033 1.53 
7.55 0.25 11739 59.21 

20.74 0.26 9792 81.26 
41.39 0.33 6942 90.69 
64.71 0.48 3577 94.67 
85.72 3.61 601 100.00 

1.3~Sink Size Heads: 

%Ash %Sulfur 
0.00 0.00 
0.00 0.00 
0.00 0.00 
6.36 0.44 
7.52 0.25 

11.11 0.26 
14.26 0.26 
16.38 0.27 
20.07 0.45 

20.75 0.45 

&& #SO2/MBtu 
0 0.00 
0 0.00 
0 0.00 

13033 0.68 
11772 0.43 
11235 0.46 
10789 0.49 
10485 0.52 
9959 0.91 

9915 0.91 



COAL QUALITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS 

Powder River Coal Co. (Rochelle Mine) Crushed to -3/S in. 

1.30 Sink Fraction of As-Received Sample Crushed to -3/E inch 114.43% of Total) 

Total: Top Size x 0 
% Amount 
This Size: 100.00 

&k &&t 
1.25 

1.25 1.30 
1.30 1.35 
1.35 1.40 
1.40 1.60 
1.60 1 .a0 
1.80 2.00 
2.00 2.45 
2.45 

DIRECT 
Wt.% 96 Ash % Sulfur 
4.28 5.76- 0.34 

13.45 6.33 0.35 
4.82 9.49 0.37 

16.57 8.91 0.3 1 
55.69 12.17 0.25 

2.22 34.12 0.25 
1.36 51.66 0.29 
1.26 77.19 0.45 
0.36 86.42’ 4.34 

100.00 

&!f& 
11919 

wt.% 
4.28 

11849 17.73 
11671 22.55 
11722 39.11 
11033 94.80 

8025 97.02 
5581 98.38 
2052 99.64 

770 100.00 

1.3-Sink Size Heads: 
1.3.Sink Head Analysis: 

CUMULATIVE - 
% Ash % Sulfur 
5.76- 

&g,& #S02/MBtu 
0.34 11919 0.57 

6.19 0.35 
6.90 0.35 
7.75 0.34 

10.35 0.29 
10.89 0.29 
11.45 0.29 
12.28 0.29 

1866 0.59 
1824 0.60 
1781 0.57 
1342 0.50 
1266 0.51 
1187 0.51 
1072 0.52 

12.55 0.30 11035 0.55 

12.98 0.32 1 lb09 0.58 
12.73 0.33 11023 0.60 

1.30 Float Fraction of As-Received Sample (85.57% of Total) 
Size % Amount 
Interval: Top Size x 0 This Size: 100.00 

DIRECT CUMULATIVE 
&yk E(& wt.% % Ash 96 Sulfur El&& wt.% % Ash % Sulfur &,& #SO2/MBtu 

1.25 31.37 4.37-- 0.26 12281 31.37 4.37- 0.26 12281 0.42 
1.25 1.30 68.63 5.19 0.31 12213 100.00 4.93 0.29 12234 0.48 

100.00 

Total: 

Calculated Size/Gravitv Washabilitv of Crushed to -3/E inch Sample 
% Amount 

Top Size x 0 This Size: 100.00 

DIRECT CUMULATIVE 
&Lx Floof wt.% % Ash % Sulfur 

xiii- 
&g& wt.% % Ash % Sulfur &,& #SO2/MBtu 

1.25 27.46 0.26 12273 27.46 ~ 0.26 12273 4.40 0.43 
1.25 
1.30 
1.35 
1.40 
1.60 
1 .a0 
2.00 
2.45 

1.30 
1.35 
1.40 
1.60 
1 .a0 
2.00 
2.45 

60.67 
0.69 
2.39 
8.04 
0.32 
0.20 
0.18 
0.05 

100.00 

5.23 0.31 
9.49 0.37 
8.91 0.31 

12.17 0.25 
34.12 0.25 
51.66 0.29 
77.19 0.45 
86.42 4.34 

12201 88.13 
11671 88.82 
11722 91.21 
11033 99.25 
8025 99.57 
5581 99.77 
2052 99.95 

770 100.00 

Size Analysis Heads: 
Head Sample Analyses: 

4.97 0.30 12224 0.48 
5.00 0.30 12219 0.49 
5.11 0.30 12206 0.49 
5.68 0.29 12111 0.48 
5.77 0.29 i 2098 0.48 
5.86 0.29 i 2085 0.48 
5.99 0.29 12067 0.49 
6.03 0.30 12061 0.49 

6.31 0.29 12023 0.48 
6.09 0.28 12113 0.46 



COAL QUALIN EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS 

Powder River Cool Co. (Rochelle Mine) Crushed to -1OOM 

DIRECT CUMULATIVE (BY SIZE GROUP) 
Passins Retained wt.o/. &&lJ %Sulfur &J& Wt.9/. &A& % Sulfur &!!b #S02/MBtu 

+lOOM 4.78 4.87 0.31 12114 4.78 4.87 0.31 12114 0.51 

100M 325M 55.34 4.80 0.30 12003 55.34 4.80 0.30 12603 0.50 
325 M +o 39.88 7.79 0.31 11877 95.22 6.05 0.30 11950 0.51 

95.22 

Total 100.00 



COAL QUALIN EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS 

Powder River Coal Co. (Rochelle Mine) Crushed to -100 Mesh 

1.30 Sink Fraction of As-Received Sample Crushed to -100 Mesh (14.43% of Total) 
Ske 36 Amount 
Interval: Top Size x 0 This Size: 100.00 

S;nk Float 
1.25 

1.25 1.30 
1.30 
1.35 
1.40 
1.60 
1.80 

2.00 
2.45 

1.35 
1.40 
1.60 
1 .a0 
2.00 
2.45 

DIRECT 
w1.96 % Ash % Sulfur 

__ ~ 0.00 
0.00 
0.00 

47.60 6.23 0.37 
38.82 8.70 0.24 

6.89 20.58 0.28 
1.61 39.59 0.36 
2.00 71.14 0.49 
3.09 88.46 3.45 

100.01 

r&L!& wt.% 

0.00 

0.00 

0.00 

12296 47.60 
11522 86.42 
10036 93.31 

7384 94.92 
3012 96.92 

699 100.01 

1.3-Sink Head Sample: 

- CUMULATIVE 
96 Ash % Sulfur __ __ &v& #SO2/MBtu 

0.00 
0.00 
0.00 

6.23 0.37 12296 0.60 
7.34 0.3 1 11948 0.52 
8.32 0.31 11807 0.52 
8.85 0.31 11732 0.53 

10.13 0.31 11552 0.54 
12.55 0.41 11217 0.73 

12.71 0.37 11082 0.67 

1.30 Float Fraction of As-Received Sam& (85.57% of Total) 
Sk 96 Amount 
Interval: Top Size x 0 This Size: 100.00 

DIRECT CUMULATIVE 
Sink &aj Wt.% % Ash % Sulfur B&Q& wt.% %Ash o/oSuK~r &J,& #S02/MBtu 

1.25 31.37 4.37- 0.26 12281 31.37 4.37- 0.26 12281 0.42 
1.25 1.30 68.63 5.19 0.31 12213 100.00 4.93 0.29 12234 0.48 

100.00 

Total: 

Calculated Size/Gravitv Washabilitv of Crushed to -100 Mesh Sample 
% Amount 

Top Size x 0 This Size: 100.00 

DIRECT CUMUCATIVE 
Sink - &y&t w1.% % Ash % Sulfur 

4.37- 
B!d!b wt.% % Ash 96 Sulfur && #S02/MBtu 

1.25 26.84 0.26 12281 26.84 4.37- 0.26 12281 0.42 
1.25 
1.30 
1.35 
1.40 
1.60 
1 .a0 
2.00 
2.45 

1.30 58.73 5.19 0.31 
1.35 0.00 
1.40 6.87 6.23 0.37 
1.60 5.60 8.70 0.24 
1.80 0.99 20.58 0.28 
2.00 0.23 39.59 0.36 
2.45 0.29 71.14 0.49 

0.45 88.46 3.45 
100.00 

12213 

12296 
11522 
10036 

7384 
3012 

699 

85.57 4.93 0.29 12234 0.48 
85.57 4.93 0.29 12234 0.48 
92.44 5.03 0.30 12239 0.49 
98.04 5.24 0.30 12198 0.49 
99.03 5.39 0.30 12176 0.49 
99.27 5.47 0.30 12165 0.49 
99.56 5.66 0.30 12138 0.49 

100.00 6.03 0.31 12087 0.51 

Size Analysis Heads: 5.99 0.31 11958 0.52 
Head Analyses Sample: 6.18 0.28 11949 0.47 



Antelope Coal Co. (NERCO) 
Antelope Mine 



c. Q., INC. 
1 QUALITY,CENTER BOX 
HOMER CITY. PA 19748 

PERATING CO. 
i:;E\E” BY: 

OCATION: 
ATE SA!lPLED: 
IEATHER : 
:ROSS WEIGHT: 

THER ID: 
BASIS 

280 

: PROJECT 90DOlOl 
CUSTOMER PROVIDE 

12269.6 liG 

RAU’COAL AS RECEI 
ASH PERCENTS REPOR 

CERTIFICATE OF ANALYSIS 
,./_ ,. .:~ ::,:.*: :~+F.!,', ,. .,,,,,, ii, ::, $;;~+>;:: ,<; ( ,,i ,,,, _/,, ," 

,.' 

SULFUR 
CARBON 

; : :; -,:I-; ;‘;;;;;.,:< 

. . . . ,,: ;;$ :g ‘,:, 

BTU/LB D2015 D1989 
- >& :, ::, i;;;;;: :i,;::s; : ,.<...~ ,. a, .“i 

MAF BTU/LB’ 
j?ihzpf,- ,,‘:- i::,:; ;:, 

__:~ 

LBS OF SO2 PER MILLION BTU 

LBS :OF SULFUR PER’~ MILLION BTU 

HARDGROVE ~GRINDABILIT;4YI~DEX 

ORMS OF SULFUR 

PYR ItIC SULFiJR 
SULFATE SULFUR 
ORGANIC SULFUR 

D2492 

CHLiJR;INE, : : D4208 

EQUIC~$BR,iUM< MOISfGRE D1412 
PAGE 1 OF ‘2 



INITIAL DEe,ORM&T,I 
SOFTENING’-;TE:MPERA 
HEMISPHERI,CiX,~ TEn 

LITHIUM OXIDE 
MANGANESE DIOXIDE 

PM.&' OF 2 

‘z] -“;( ::;> 
BLACK SEAL ANALYSIS ,;‘ib:s+:z’; 

,,,.., ,‘,Z :~.,:,.*;j:,.; ,!j,gp.;: 
FOR YOUR PRoTECllON THE ~“MEt.J? HAS ‘.;,‘,a /, ::,:;:$k ,)i:~~ : I ~.“?b.. ,, ,.. :,,<,, #., ,. o,il 

BEEN PRINTED ON CONmOuD’PAPER STOCK::,.;;;~:.:” .y#,$;,:$;: ,:., . . ,. ,, ;,..>*g; ,’ :: ii&~,:; :,: ‘: ~“~~~~~~~~~~‘:i;- yv j;: ,:;:$&$g ., 
,,, ?*iwe. :I. ” *.*Y(.A., x ,+:.?, ,, ,,, .M&w 

NOT “AUD IF ALTERED i --i;~~~~~~~~~~~~~~~,;_;:_;, .~~:~~~;,:-,, ,,,, *“-cl*;~~‘<;; ., -I*icip,;. 
: . . . . . . h: 



.,, 2~ 
,, 

ix i: -‘:;-;::~~~d:l,.:.‘:, ‘: :i, .; 
;‘;j$&+ A;‘, > &6-92 

,,<, MASTER :SAMp,LE ,,,,: NO>;W 38734 .,,,, ,: *-:.:I,, .,, >,,A,. ,:,,, y ,,,_ Ei”<, 
c. a. I INC. 
1 QUALITY CENTER BOX 280,: 
H,,,,ER CITY, PA 15748 ;;,::;,bj ’ 1, i:~: SAMPLE r)j: 

;.%AT’NG CO. : PROJECT 9GDQl,Ol,,iTASK 2. 4 

:AMPLED BY: CUSTOMER PROV,IDED ::::;t: 
DATE S&.,,,LED: 

:ROsS WEIGHT: 12269. 6 KG :: ; ;;‘:i,,: ;t:j : DATE R EC E 1 VED : 

TTHER ID: RAW COAL AS RECE~.V~D.~i-SAMPLE: WEIGHT PERCENTS 
ASH PERCENTS REPORTED ONj;A?+$E!G3~FREE BASIS 

FRACTION “, WTX MOISTURE ASH SULFUR 

CERTIFICATE OF ANALYSIS 
-- -----------------L1-L;-------- 

LBS;::SiJ;l MAF 
: tj$j$ : PER ‘$lBTU BTU 

:,: ,. 
,l 1,/2!‘SQ 6.79 24.91 7.26 . 40 : 12432 

l/2.‘%% X 3/4”SQ ,:,301 63 
11530 &‘$ 

25. 25 F :‘I . 38 %.@92,,, 64 12730 
./4?SG. X 3/8”SQ ,23,:~;19 25. 43 
l/e,r,~:Q :: x 2Srl ” 25. 27 7: 28 ‘&pX”:‘~~(yJM’ :33?57 

10. 44 
oopT& :,,325n 

2-::73 
.A8 12. 94 2 % 

25M.i:X 0 ,.,‘4S 6. 23 18.83 

CUMULATIVE RETAINED - DOWN 

Fft~CTI0t4 WTX ASH SULFUR 

,,,, 
LBS SO2 

BTU, PER : HBTU 

‘: ;;g::s .,: ‘2 e: 79 
x 3/4”SG ,’ ,,?:?39. 42 

1 lf2“SQ 
,l .1/2F$Q i ~%I-” 

L-Z ,,y:;az. 37 

,1 ~rFg$yaQ X 
1 ,la?.sQ ; 

1OOM. i,;, ,, ;,:&$t*14,. ; .*&@y‘@7~, 

1 ,r-Ta;!f;sQ 
,,305~ ,,::, :&7&~9;~:~~~ 

I; ~~““u~~op.Jo 3:;; 3;:. 

,,~ ,, ,,,,, ‘..‘~Z;,, ,, 
F&@$.J Ofq 

1 ~1~/2’W x 0 1~/2’16Q x 0 
f 4:$ma>~ x 0 

- CUMULATEV~_R~~~,;;~ED UP :~~~~~~” ,, ,_ : ‘,i~:::;;y:, ;$::;;;::;, ~~~ ): 
ASH SULFUR, 

,, ,,‘:& g&&o : 5: kz ‘$7 
7.31 140, 

l ,$&b ‘, &,: 
1,$&y% :‘w 
qpe . 43 

$f#;& _ .,,&I 

gg& 3% 
;::,,;,;:, 

. : . +iJ,: 

,,,+~yTiGAL RES,jLTS ARE STAFEDi,,:~~:;~!Ai~:~~RY BASIS 

AGE 1 
:,,_,, 

:y) $;;$$ : 
-‘.., ,y;iy.-y,; -~ 

APPROVED B 

” ‘: :.:,‘i,;.,, ‘,,’ ,,. ,;., (, 
~,., 
“,, 

.,, 
,, 

.’ FQRVQ”R pR~CllONT”,S W”MEW w ,;. : ~??$< < 

,’ :~Ey~PRI-~~~~LLEo,~PER STOCK. .;::!y, ::; ;; ,. 
I ,,,~ ,, +4OT “AUD~F:AuEFlED. 



,jli .:,,: ,: ‘,’ ,‘:, 
._,: j$fs?*gp& 

:,;,,; :i: ,‘;::_~ \ji,,_ 
‘,;,:,, :-i”-.y; x$j~;.j&STER j 

MINE: ,.,.;‘j’~;~~~~~:,~:,: ;,: ; ,:’ 
SAMPLED BY: CUSTOME~:PR,O.VIDE~~~,~ : i,: ,: 
GROSS WEIGHT: ~122&@6>,K~y ;:~,;,-x’.“,, ,,; 

,,.,, -;,;:<, 

OTHER ID:,,,: RAw.;coAL~~(As_:R~GEIVE~~~;SAMPLE w 
ASH PERCENTS :, REP~,@~,E#$!~O:I At+03f,fREE 

; 

C. 0. , ,INC. ,,;.::;“ ':,': 
1 OUAL,ITY< ,CENTER~?s,O~;~~,zSo ,;:.;;&i, .,,- ;<;,'., 
HONER '-,.CI'TYi ,,:: p,~~~~~~,4,~~~:::~,: " +$$t%,,,:, ,::~' ': 

FEED FOR SI,ZE +3/4”SQ 

Y%” 
x,, w*$, 1 1 > ,,e();, 

~ &jH; 
‘X’S ,BTU’ 

:::: 
1.40 

69. 14. ',,7,7,,, 2%;:’ : 

3.49 

1 . -43;: ,, 
4.‘38~ 7. 30,, ‘~ 1::: 90 12102 12061 

. 

::g 

12. ~f6 ‘, 1 X8$1 

1 y::Q<z~, . 
: ,gi-:. 3*,., 

i- ~: i 31. 53. $38 al:, pi’ ., , . 42 29 
z. % ,,I 63.32 ,: 

79. -36 

:, ~. . 25, 46 
i:mao 8274 

W&4 

2:45 SINK . .47?. ,l~. 37 
92:;?T:, ~‘. OS 

3g?W,, 
,+a ” 

CUMULATIVE REf$X@~S FQR SZZE:: ,,,*3/4”SG 
,,. 

$W+.ATIVE DOWN 

2. 45 SINK 

RAV,ITY~ 

,‘, ::/ 
,:,:,,” :’ C#&LAT $ VE ,UP 

,.x, )+i> ,:,. 
iOo;;:&*; 

~:j,.:,,,-‘x A!$ Y,;:, 

88 ;: _2#& : 
j & ,$$g 

I’*;, 9,p:+ 
&I is@;.: 

,, 4 : ;l~,d&<;~: 
:.~‘%14;;%&:,, 

,“‘::,39.:;eg,,,,:, .:49. 

:,a;; t&r;,: ,, ,‘, , 44 
,l : 3O,$;,: 

:, ‘: 53.:$@$ L) .44, 
‘,4:&J;:,,,, 

2. 45 SINK 92/Z@ 

,-BTU 
12 1;02 :, 
12467, 
124;34 ‘,, 
12pg;t ~“1 ,;’ 
: :$gg.g : ‘1, 

i,x.;gsa : 
Sl,&% 
1,x842 ‘,,, 

1 &g 

1 t.J397 
lOam 

ygg 

I ‘jr23 
.$y 1 
,a?$, 

F ?JED $$?gN 

: :Y&;,M) 
‘~: *a:: a0 
‘a;:aa ~‘::v~.Q;;oo 
‘:‘,Q,‘()a 

-,: i_ _: ‘Q;:aa ,,: ,. .~.Q):-o~ 
,,, ,, ” :,a: ,‘W 

“. 0. QQ’: 

0. 00:: 
‘, 0.00’ ii:, 1:: 

ANALYTckpc @F,SUL@&RE ,<$,~TED, aN A .;,nRY, S~SIS;;~:, _:, !:;,~l;; ,:;. ', ( ,,, 
:;,;: 

FOR’kwR PRoTECTION TH,S DOUJMENT &, 
c ,:,)‘,, ,..,, j ,,,, 

‘BEEN PRINTEO ON CONTR~:~~R,,$~K. 
” ,; i,-- 

:, : ,, NOT “AUD IF ALTW&.*:- “:‘+W, 
i : :;, 

: yi; g;& ::, .;_;, 
:,;,t .>$.& :~.:~~~~~~~~~~~,“, : ‘:Y<&:;,;<;; 



GOULD ENERGY DIVISION 
P. 0. oox 214 
CRESSON. PA 16630 

:’ .; -,::‘~y,. ,. 
,,,. ;&; ,,, I ,.,.. :,,: . : . . . .^ j ,,,, 1~ .., ,,,‘:, S?FINDCI~~~~~~~~~~T~!~S,INC. 

D’ATE : ‘, S- 6-92 
MASTER SAMPLE NO. 138742 

C. 0. 8 INC., ', :::,:,,,' ~,I 

1 QUAld~Y CENtER,,,BOX 280 .;; ,;,/:, (,,,,(, ‘~:;~;.,:& 
HOMER:,, C J TY;‘. pA@S74S $ -, SAMPLE ID: POWDER R:I,~~;@‘@Iti ‘:c:+ - 

;;;:A”‘“: “0,;’ : :pRO~ECT’~~90DOlO~ TASK 2. 4 
ANTELOPE ~,j,, ,: + :,!!i:- _ 

,:’ 
1 -cc ” 

SAMPLED BY::;: CUSTOFTE’R P,R~VIDEDD 
DATE SAtlPLED: “~’ $,;~ 

:ROSS WEIGHT:-:‘122’,9. &,::,KO >;.! DATE RECEIVED:‘:‘:f2ir’i~~~l ‘,, 
,~” 

ITHER ID!-~~RA,W:;::COA~:~~AS-~~RECE~VED;~.SAMPLE WEIGHT PERCENTS REp,OR,T:EDJ)M’d A I)!! BASIS 
ASH PERG~N:N‘FS-R,~~OR+,~D ON ANSO-FREE BASIS 

,. 

FEED FOR SIZE 3/4:‘SQ X 28M ,,? 

;fz;TY ‘; ,’ ” ” .:#$g: BTU 
12111 

,. 
. ::, 

7p*~;,:~ 
1 !?xq :::A; 

L. 40; l:L:sr& 
L . &a.:; l@&, %S 
‘, : &k .::3*: 3:. g 

!. 00: sa: ‘60 
. ‘5; 

1: 07 
6132 

!. 49 
% % *: E 

“E 
!. 49 SINK 371 

voe& & 
‘q)gjag F1!FD “FEN 

0: orJ:*p 
0; oug:, ,( 

“0: g 

0. aa?:,: 
0; : OO”$ t 

;: cg 

O.‘,O@,; 
0. OQ;& :. %3 ai, aa< ‘, 
0; am:.;< 8: fjg 

CUMULATIVERESULTS FOR SIZE 3/4”SQ X 28M 

GUtlULATIVE DOWN 

% ASH BTU 
$ $ii 12111 

s: 17; EK 
gg; : 11911 
3. ,A& ll~S50 

:6. 03 p?3y 

6. 43’ 7. 21’ . 37 X% 

CUMULATIVE UP 

BTU 

‘7.36~ 137 

,~ 
“’ 

,‘;, ,, ;, 
: ,,, 

,. 
,, ,,, 



~*“‘,‘,:, ,’ .>,,’ : 
GOULD ENERGY DIVISION 

,..~, t?O?O~;; 214 
(~ ,.Z’ , PA ,1663G 

;;~;;‘f;:;;g-i ; 
..,~t; i.‘,>., ;: c 

:: ;:;, <;,,,;;:; ; ,,: ,,,.,, >:,::;>,<$; ,, ,,/ ,_~,_, ,,,“; 
!*:~f<‘:{“:. _, i ,. ‘: ‘;;~;fj:,$f’--;; i’,‘,’ Z’, 

” ,,‘;.C:, ,; ,” + y : STF)N:~R~~LC1SO~T~~~~;INC. 
,,,, ,, 

: ,’ ,.‘:‘,z;..:,,,::, ,,~ ..‘,, ,,,. ,, ~;YAsT~~ ,.,,, yi:,:,, ,,” :, c. Q. , rr&.y;. ‘LL.,, 4i.- ,~ 
1 ~u~;~~~~~~~cEN~~~,R,~iBox 280: : ~:&:, i;” ,i:,, ,., i,, ., 

” HOMER~~:C$T# ~:#A$~~~;148 x ._ ‘;!f?$:.:~+: 
‘~ ‘$‘-:’ 

‘: :,~~SAMPL,E ID: :POWD&R,r RIVER 

;!%;ATI.NG :,Ci$i “FR,UiECT 90DOl G;J;$jASK 22.4 
ANTELOPE ,‘,,> ;,-” 

DATE : $ji 6-92 
SAMPLE NO: 138742 

‘.,, 
,~, 

BASIN COAL;,- 
_- 

SAMPLED EY:::i CUSTOMER; PROVIDED’:j:;;,jc, 
DATE SAMPLED: ~‘, 

GROSS WEIGHT% ‘, 12269:6 KG ;,, .,,S,T>< :,,,: $ ~; : :,DATE RECEIVED: 12,/10/91 ,,’ 

OTHER IDA:, RAN COALAS RECEIVED~“SAMPLE:.~.;NE~IGHT PERCENTS :,,REPOR:TED ON A DRY, ,,BASIS 
ASH PERCENTS REPORTED ON AN$SD3’FREE~BASIEi ,, ., ,, ,,, 

., 

FEED; FOR SIZE 28M X lOOf 

:yA;;TY 

1:30 
1.,39 
;.,,g 

1,:,eo 
?$gg 
2;,49 .SINK: 

xop;g: 

0.00 
4. 39:J : 
3.02: : 

2$ 8s; : 
44: 94 
59. 08.: 
73. 37 ” 

y., s 
g: ,oi 

* 3,: . 

:~~~~~ 
i :, 22 
3.’ 350 

19:5!5 

CUMULATIVE RESULTS FOR SItEi; 28M ~~X~~~lOOPl 

CUMULATIVE ‘DOWN 

.r&;Ty ,: ‘:~“. :: X &.&$I:,, 

130 
0. Q,@ 
0. mic; 

1.35 -, 

I.-80 

2.:45 SINK 

X ,+e,.J ‘,“‘: 
0. 00 I: :,, ,’ 

;:&S, 

0. oo:, ‘: j,: 
ago 
(J$‘O;& 

4. *qj;, ~ ‘, j :;.a$; 
4. &&,.,::: ,A>, a@., 
5. 53:“,:,;:*,<,; :;,2pj 

BTU 

8, 
118k7 

,11774 
117s2 
11634 

:’ 11621 

x2: 

C UMULAT I YE, UP 

‘x +,S,& :i;, ,$$c+& 
7. 3By: -,j, ., 
7 _ 37<;.;~ ,~::_l,.: 

: :;: $9, 
‘X4+7 

BT; 

::G 
1gg 

6223 
7;;: 

BTU, 
114&i% 
;;“4%: 

11441 
11416 

&m: 

2590; 
1881,~ 

VoLpE 

0: a0 
0.100 
woo 
g$j 
&a0 
woo 
a.,00 

: ,+‘OLATILE 
a,;;00 
@<:a0 
a;;:()0 
~,~OO 
Q,)O 

.:: ,. u;; .a0 
o:;ao 
a,;:ao 
a.:‘00 

:’ ANALYTICAL RESULTSSARE, STA:TED--UN A DRY B”s’S 
,,, 

F1XED “z%” 0: 00 
ii: tl: 
a. 00 

:: % 

ii: % 

FIXED “A$;:” 

a. 00 

2 t% 
a. 00 

00: ai 

!: 8: 

FIXED C;Rg;N 

tt 22 

:. 8: 
‘.,’ 0.00 

0. 00 

_. 82% 



,-GOULD ENERGY DItt!SION 

DATE : ;,:_‘& 6Aj2 

SA?lPLE:‘;‘i@ ,,1*74,2 I;.;*i :, ~:, :&iPSTER 

c. a, INC. 
1 ,GUALITY.: CENTER BOX 280 

‘.,%:.-:: ., !.,, ,,~, ;; ‘, ‘;,;~,jiaJ<Gq+*+T~~’ 
HOMER CITY,,’ PA (15748 SAMPLE ID: ~~POWD&f&RI’&R 

I;&$ATING CO.,: PROJECT 93DOlOl TASK 2. 4 
!f!!qg.$gz~ 

AMPiED BY: CUSTOMER PROVIDED 

DATE g.&;g,pj 
,.~.:x.::,.,. 

ROSS WEIGHT: 12269.6 KC 
DATE &.~~@g@ 1 i, l o,9l ‘;jy.;, ‘y ,, 

ITHER ID: RAW :~COAL AS RECEIVED SAMPLE WEIGHT PERCEN@&POPTED ON A~,‘;&$ ;yBASIS 
ASH PERCENTS, REPORTED ON AN S03FFREE BASIS ";~ ';"~, ;g .;‘-><:$"q; ,~~i' ,;~ ,,,, 

,>,,,<;::.,Jfj.. 

AVITY, 
“O”% 

BTir 

.% 

.%I i. 

g 

‘i$ 
% 

0: 00 

;; 
:: :: 2 : % 

. is; 
1187: 

. GE 
6.90 11427 

18.19 .50 10267 
.%i 

2: 2; 
41.35 7325 2. 81 i: G 

.45 SINK 3. 88 z: iI7 10.9s :;;g 

CUHULAT~bfE; RESUL 

MtxtTY~ ;,; ‘,.X WT 
.* ,, 0.00 

_ 30 ” :;:o. 00 
_ .3:p ;:( 0. 00 
. .‘40 ‘:i ,rz*o. 94 

.::-,:&84. 41 
,: ,,: ~;;,&po. ,7Q, ,; '~ ,‘gq3. ?J * 

. 4,s 
45 

INK ?;ys+& ,-,,;Tq,o. 12 
00 

,~~ 

,,.,., :.‘, 

F~~~~&&O~. 

~,eTs(t,;Tz “ ~.~o.~oo,~;’ ,,, 
,:, ,.O“W 

Y;’ :.:‘,; ; 0.00:. 
,,,,. 0.00 

,,;;+ :, 

~.., 
:$):a 

66. 46 -R;l,5. ,14 
76. 28 :: ,$&(,,S4 
82. 31 :,~;~!:<;&$&~5 : ,: 

,., .,.. 
:g&& ,,, .;,:;‘f<,gy 8, ,> / 

,,‘-A,NFLYTLCAL RESULTS ,+$s~fiTfiTED ON A 
,{:,:~c$- ,yi, > .j r.;;, 

” ,;,j;q:: ::;~,~~:,.~~:~,~,~,~~~~, 
,,,, v<*,~‘;’ 

,‘: <:~&pT&, ; ; ,,: ,,., “~:;;~$~tf<$~~;;~~ ;A:,; _,r ,>~*&q:,* ,- I 
t’.-,‘.-“, .~~,~ .,,:“‘~~~~~~~~~~.‘, :. : :, :, .i 

.TS FOR SIZE. ,lOfM X 0 

CUMULf$IVE DOWN 

X ASH 

it 8: 

3. :: 
5.95 

9 7: 
9. 53 

12.35 

,,,,,. ~,>.“,~, 

CUMlk&~:~VE UP 

: ;’ 

I~ 

.3, 

I;.?‘,, 

F $@D ,: 
,,,,.y ;:,, ‘,,, 

_,, 
C.fgjtj 

0:. 00, 
0.‘ 00 

tE 
,, 0. :oo 

$:# 
0: 00 

FITED CARBON 
o.,:oo ,’ 
~,O.~ zoo: 
‘&“cg 

‘, ;:.j:: 0. ,,o,o,,, 
,, ,, .,~~~: 

‘:,^;g(-);g : 

:O.‘~~‘W 
0. ‘00 



,, 
,i 

c. Q. ,, : ,,,,,, m:ic::?‘: c,‘4:: .’ ,:.‘_ ,..-iy.*,, ,,, 
1 QUAL;I TY;,GEN~~R .:~, BdX:_,,28d’l~~:~,~.~~~~~~ 
HOMER~:$I T.F;i;‘+:<;l 57’l,8 3 ; --~j~~~~~~,.,i~~~~~~~ 

:, ;:)z;;:~,’ : 
i!EgATING :X0+{ PROJECT~~~~ODO,~~I~~~~‘~K ,2;!,4, ,_ 

( ‘, ‘,y3,“:$,>, 
SAMPiED B,Y,: CUS~&&i ,PRoVIDED,;~~~~:,‘.~ 
GROSS, WEEGHT:.:,~12a6?.:6,i KC ‘::;“~~~~r,~~~~~i::; 

~~&~;:~~ 
0-i-1-m ,aD:,: +RAWWkL AS REC&ED I@SIf’ 

ASH PERCEN:?$t; RsfORTED: PN:ji?%N,:$&~;~F 
‘,,. ;,>:y#‘;:’ 

,,: :: :,<$t*,:<, ,,’ ‘~;z;;y~~,~z~ 
FEED FO@&OMP~SITE ,+ic4- SQ X 0 ,, ,&s>,<& ~,, _, 

“~ RAVIy ,, X ::WT 
;: p “’ “i :&,;.::& 

15.) j&C/::;.;;:-.’ 

1.35 
: ,$7;“f2 

3,:53;.<:;a ,,: 
4.: f$&“:,;::‘,’ 

XEE) C$ElElN 

16: 76 7i.29 ‘,’ 0: 00 

::t$ 
222; 11.,39:,:,, : 44 

14,,.35 .::: :~:E’t 

1. 80 
g,g ( :: 

if: :; 

.;47 40: (lo 1, ., 
: :13 53~;29::.~:,,~ :z 

=1;,,25: ;_ 196 
‘EE 

2. 43 SINK :-;; 87!;;95', 3;,. 1,. 81 Ez:: 
g:;,,gg, 

1.,74 ~, gg8:. z :: 
592 o:, 00 

,,, ,,,z 
,, ,~? ,,., :,, 

CUflULAtIVE ,REGULTS FOR CO$!++y +3/4” ,SQ X G 
,.,, li,, 

‘CUflULATIVE DOWN ‘.:.,’ 

yf;$TY 

1: 30 

:::3 
1. 60:.', 
1.80 

:::c~ 
2. 45,,,,,8fMK 

RAVITV >: ,, 
; . ,,jE’J >,,“” 
1: 33,::,:,:,, 

‘; ., 
” 

1 . 40,:: ; I 
1 . 60 :,z:; 
1. SO :c 
2. co,. 
2.4% 
2.45 8INK 

g ,g 
74::,t39 

-,9,r,,:,34 
93:&38 

-9S:i,OS ,; 
:98&4 

,.,~9&&7 
$599. .:21 
1oo;"co 

x ,+J.::ji;: % s V&L;&& ,+I+ 6;R;iN 

,,12040 
‘i,,l976 

0. ooi., ” 0: 00 
,,wr135.5 

,‘, O.‘QQ. :’ 

o..,oo: 
,‘Z O.~,~~~‘~~ 0. ,OO.,~ ,;:: 

,:“i 0.~ 00 ;‘&:, :( 
,, :.. ,‘I, 

.::,l;,,l/ ,,, ,: h,i ,,” 
ANALYTICAL RESU~,T!$@& $T&&-a&~ DRY ~,:+ $$ 

, .!I, : 
1 ,., 

‘,~~;T;g;, ,~-:;.y ,‘,:, ,., 
.: ,,,, ~~,:~: ~,~’ :,i ,I:,? ,, :;;&$,; 

;r/,, 
,, ,,,., ,, ,‘,,, 



c . Q. , Iw.;..,:-:~. ,,sz:, & 
1 QUALITX.:;CENT~#: Ocj:x- 25;: 
HOMER’ C pTyI:-,’ PA?z5$574@ 

,.i$?l,j, ::igi:, ,.,(Y. i, 
!PERATING ;cp;~$ PR~~~cT~:~.~~D.o:~~~.~T#sK 2:,4 
;$‘llL” Bt : CUSTOMER’ PR,OyIDED“ 

.OCAtION: ,. 
,_ )ATE SAMPLED:, ~:’ ‘,” 

JEATHER : 
DATE:RECE&i ~i2rlbj91 

:ROSS WEI,GHT:.; 19+: 3 ,$Z use ,, ,,‘,;,:: :, ,, ,,, i,iz;::?’ :+ ,,;,,;,;,: ,,_: :.c, 
ITHER ID: ,’ ~’ RA&C0f& CR&HED ,:ib 378~~ T@PSIZE WE~fGMT~‘PEiiCf&S .RliPOfi+iZD ON A 

DRY’ ;BASIS’i-ASH PERC~NTS”REPORTED ON AN S03”FREE’:‘+XS? 

: 
' CERT:fFICATt OF ANALYSIS 

%GSTrnE D;r96l,,D3302 D3173 
D3174 

SULFUR, yD4239 METHOD 3.3 

BTU/LB, ~D2CVi5 .D1:989 
MAF BTt)/L,lj 

LBS 0F~S02iipER @ZLLIOWBTU 

LB8 EIF”~Sl&FUR PER’ tlI+ION BTU 
PERCENT S,!3ll:rDS ‘~:; -1’ 

2g: ;g xxx ’ 
e . 7. ,29x 

27x . 36X 

8743 11836 
12766 

.61 

: ,304 
73.8m 

_,.,. .: 

‘:,, 
p$$El 1,:, y:i 

:, 
,-::; 

.,, 

:: 

,,:,,J 
.,,,+_ 

* j ; ,,‘: ,.. Ap,=Rf,tfED~~fiY 

?; .,,,. ,, i, ,,;~ ,,, ,,‘~:~ ,.,. ,, 
. ..~.. 

,,. _,. 

.~ ,, ” ,~ .(,. *,;J’.: 

“: ,,;;!;.y ..,., 

,, ,., ,, 
.;;.,*,. ‘:, ~~~!... ~. : ~, ‘ .y., . .;,::: >i’_,~ 

,,;,:, *g.::j,, 
,,., ,, ,,, ,, 

(:$:; ~~~~~~~~,:,~:,I:;: ,f :$$;,:$f~~ ’ ‘, ,,‘,; BL 
,,~,,, l<;;i,~i: ~?~y~& ‘,, ?,<?l.,.?..~ ‘.. ~.._ 



c. Q., ICC. 1 Q,~*LITY cENTER BO 
HOMER CITY. PA 1574 

$%ATING CO.: PROJECT 

SAMPLED BY: CUSTOMER P 
GROSS WEIGHT: 1931.3 K 

OTHER ,ED: RAW COAL CRUSHED Toj;3/S~!!,:, yTDFS~~E~:.w~~GHT 
AS IS ASH PERCENTS REPC)P~~ED’_,~~~~N~,.~.~OO-FRE,~, B AS I $:‘I- 

PER~~N~~~~E~~~~TEP, ON Aj$bR,Y ,B 
,. ‘. ,. ,~,, r . ..? ‘:::fT<. :$@ y;;;,;; ,,;;,’ ,:,y ;*:4y\ ,,,,, ,,, i 

,.: ,~,, :yi:.,, ,‘,;?,; .,: ,:, ,.,( ii:; : ..+z: ;*>;r.A ,. : 
I, ,: 

---- -_----_ ----- __-___, CERTIFICATEOF ANALYSIS L _.., 
‘.:: 

FRACTION WTX,, ::‘MOISTURE ASH 
LBS SO2 tlAF 

SULFUR BTU P,ER MFTUBTU 

+3/8”SG 
3f8”SG X 28t4 
28t-l X 1oOM 
lOOIl X 325X 
329~ x o 

‘:3. ,24 24. 63 
“‘7:X& “$238 G: % 

38; 11806 .64 12&12 

6. 73 
:.32:~ 11845, .62 112x64 

‘. 
,‘I.63 

.92 
$1 g 

,, ,‘y*; 1 1*X&J 73; 
lg;~T ;:ts*.:- 

:&+ 
11495 
1(,98,5 

1: 11 1-2888 i2$40 ~',I, 1.02, 62571 

FUAC T,ION 

CUMULATIVE RETAINED - DOWN 

fWT% 
; ,, 

A5H SULFUR: BTU k;: @& 

; 
3.24 

1~:~ 9 2 . ,90. 30, ,36? 3% llSQ6 11844 .64 .62 
2 i2=l 1,oo: ,‘Z. ,:: 00, ;: ;; ,:3Sk .38:,, 11828 11834 . .64 64 

7. 24 .3S. llS21 .64 

CUMULATIVE RETAINED - UP 

FRACTION 
‘~ ,,, :; ;:‘,; :; 

., ~,, ‘:,;j,G” ” 

+318”SG X 0 ,,,, ::: 
3/8~~8: x 0 

:; :,,;, &&;, ‘f$&,, 

28M X i: 0 
I,,:,; ,: ,,:::.,;s, _i ;$*&j”%&$;> ,. ‘, 

lO@iq x 0 
j ,,’ ‘*~ :“,p; ,:f@$ 

32SM X 0 
2~m,,;,sB;' 

,, 
y+ 

ANALYTICAL RESULTS ,,ARE STATED: ONI”A:,,$“Y BASIS 

PAGE 1 
*,p .,_ ::; ., ,. 



.,, 

C. Q. a INC. . n,,*, IT" ,-C?.ITCm *llv T.,ln 
I YY”LI ,, I VL1.I &I\ Y”ll CVY 

~HOMER, CITY, PA 15748 
; ,:: ;: ,: ,~,,: ,.,, .$_;;:_:;: .<,>:ji2i;,z<3 

SAMPLE ID: PO:?DEi,;‘k IVER ;~~BAS:~N:~~~~~~~~~~ 

IPERATING CO.: PROJECT 90DOlOl TASK 2.4’ 
.’ k~~~~,ELOPE’,it~;:,~~~~~~-~~~~~~~. KU:@ .,. !Xl”‘A~r.“~;..:~., L.< ~+?gxJ*.$ 

jAMPLED BY: CUSTOMER PROVIDED ” 
:‘~l”;+~~.$w<<> ‘,:~~~~l,~,~~~~~~:.;,i -‘a+: ,:~~‘~-~~~.~~ ” r ,,, ,.. d,,<. .,;,: 

IINE: 
.OCATIW: ,,, ,, “,,, ; ,.,: ;,.. :,.,t:,,,, ,, 

)ATE SAtlF’LED: 
LEATHER: 
:ROSS .WEIqHT: 

ITHER ID: 

C&TIFI&$ ,~ANALysIs 

,, 

%zrSTURE 
D2961 ~~~~~ 03173 * &., O&L, ‘,:, 

,:<;.F$ f:““‘;,:” ‘.,i,% ~“,iC ,’ 

11:'81% 
xxx,, ,I::',,;i;.,,, ',,;:'y 

,,:i,~:14-';0,7I,,;~'~;, ,;','::i;,;: 

SULFUR. D4239 METHOD 3. 3 
,,, :, $ 

: 4q 
j;, ,' :; ,;&& I,:: $ 

+16$ ;;j,~,~;;~&$$ :;2;,; ,,,, Y::;,, 
-,:, ,fsy,,; 

BTU&B D2015 D1989 
MAF .BTU&k+ 

LBS OF,502 PER MILLION BTU 

LBS OF SWLFUR PER MILLION BTU 

1,. ‘,‘, 
:: 

,: 

'%8' OF ' 

Fcx+YO”R kT@TECnoN THIS px”MEM:HAS 
BEEN PRIN?EQ.,~N’COmuED FWER SIOCK. 

,, ‘MIT‘MuD ,F %ERErJ :I>. 

.’ 1 ., 62 “;v;i,, ,,:‘:,, f( 

513 :.;, ;;:.:,, 

,. 

/,, 

.,, 

,,, ,~‘;,,,,, ,,,, 

‘,, 

APPROVED ,@Y 
,. 

,APPROVED BY 

/;‘, 

BLACK SEAL #JALYSIS:;:‘:, ,;& ? ,. 
;. ,, 



GOULD ENERGY DWISION 
P. 0. BOX 214 ‘,: 
CRESSON. PA l”“,L&;, 

STfmfm l~~~~~~~~,INC. 

DATE.,“‘>;’ ‘:;$$$ 6-92 
MASTER SAMP,~E~N.~I~~,~:,,l38789 

C. Q. , ‘, if&. ;:::.::.$i;, 
~~1 ,QUALITY C,ENTER BOX ?&I ,~,:I : :; ,,::~,.[?;a,;,, ,; 1: :; 
HOME&C ITy, PA 15748 ‘,,,; ,,,: f; ,, ,?~- ,‘i,zI ‘&A&L& IQ: ,,,, pow& ; R IVER, ,a~~~~~~~~~~~~~-:’ 

At~T,ZLJ,pE ‘G<;zl;~. “i:‘,,‘~,~,;~~~~_;., :,), 
:, ::::.T:;;,~,, ,, 

DATE SAtiPLED: 

,,,::,~C~~~~FICA~~~.OF.~,ANALySIS :.:‘, 
---- -_-- -------------------~-,,r~~.--_ _ ‘~qr.;L- ,,./_ T.,,,~.:,.,“,~. ,~ - 

FR,$CTIO&;, .,>,f :;;;i ; 
--,-----s----- ..------, TF,*,y ---- ---- 

,. 
iS+i’, M~I~TwRE ASH 

$~@jgo2 mF 
SULFUR BiU :Z?RE@$+l~TU BTU : ,,&;i-, 

+28&l 
28M :x, IOCM 

91-r.25 15. 59 13. 16 _ 51’ 1 *Q&8 ‘. Y3bj2 

1OOM X 0': :' 8.96 13.32 
3.31 41.51 

98 10844 : ;%@l :i?$.% 
1: 34 6931 ‘X$86 11849 ,,,, ‘:,, 

cUMULATIVE(RETA,~~~~,, - DOWN 
Ff&Q$+*,& ,’ : ,.~, 

t$.~ ASH 8W-FUR 
+2fgfi, 

,~ ,, ,;<, 

+2ml x 1OOfl 
91,‘,25, 

+2Sr!vx 0 
98;$Zl 

‘,: ;: lOQ.,.oO 
::: :$ 

” . 51 

13.53 : 
34 
36 ~/ 



I i 







., ,, ,Y ,I 

.:: 



c. Q., INC. 
I QUALITY, CENTER EOX 
HOMER CITY, PA 15748 

GOULD ENERGY DIVISION 
P.'O. BOX214 :, ,,,I, ', 
CRESSON, FA 16630 

280 
.:,,; 

>,,I,~-, ,; r,j’-,‘.,.; 
SAMPLE I D : Pow,DE’R;!:,R I,V,ER B AS ~.~~~~coAL,~~~~~~~~~;,- 

2. 1 
A~WTEL.ORE “<& ;: ~~;&~:~: ,, ,PERATING CO.‘: PROJECT 90DOlOl.:-TA% 

;W~ED BY: CUSTOMER PROVIDED~"" 
.OCATION: 

‘ATE SAHPLED: 
LEATHER : 
:ROSS kJEIG,HT:, 130. 4 KG 

,,,_ 

.‘,~ yg ,;, - _ ii,? 
,,, .,,,, :‘,.f.:g,: : ,‘:,:,Ti,;,y;;;‘, 

DATE’;~j&$,ED : @ 1&#$;,:: 

.,, Z” : ,,,::::.: 
‘:,:~ ‘;, ,, ‘;~“a,,;:~ ,,,a .?. : : 

ITHER ID: :j:.:, RAW COAL CRUSHED~~.~~T~~~~O~M :TOI&I zE’:WEIGHT~~~,PERCEN~~ REFS&zD: ON A 
DRY’ BASIS ASH PERCENTS ‘REFDRTED ON :AN S03”FREEjASIS “:F:’ :,-“:;:j, .: 

f 

CERTIFIC+;OF ,&N,jLysIs .:;, ‘~‘,;L, :, ,,:;,::;: 
,;~I 

AS REC.EIvtu DRY l3-kiS 
., 

WI~STURE D2961 ;sf$g D3173 25. 89% jy& 
:‘, 9.33% 7.,20% 

SULFUR D4239 METHOD 3.,3 . 20% : :40x 
BTU/LB. D2015 D1989 873s 11791 ‘I 
MAF BTU&~ ~, 1270s- 
LBS OF S02,‘.PER MILLION BTU : .$3 “<’ 
LBS OF SULFUR PER MILLION BTU:, 
PERCENT SOLIDS 74: %Z ” 

APPROVED BY 

APPROVED BY 
/ 

BLACK SEAL,‘ANALYSIS ‘:. 
.‘,, ,.. “,,f::,: 

,,’ 



c. Q. , INC. 
1 QUALITY CENT 
HOMER CITY, PA 

OPERATING CO. : PR 
MIME: 
SAMPLED BY: CUSTO 
GROSS WEIGHT: 150 
OTHER ID: RAW COA 

ASIS ASH PEf$CEN 

_-_____________- 

FRACTION 

+1oon 
1OOM X 325tl 
323M X 0 

FRACTION 

::g; 
4. 04 

+1ootl ; :23M 7.33 . 

CUMULATIVE RETAINED - UP 

FRACTION Wit% 
.m%m2 

ASH SULFUtis=.;;+.:; ‘,@@$klBTU 

ANALYTICAL RESULTS AdE-~~STk7ED~~~~~~~:A ,,, /,, ,,. _, ;;?Ry +SIS, 

PAGE 1 ,,, i, ;;':: ,,,. 

;;g;Mx $ 0 

32Stl X 0 

\,s 

:' ,l,OO., 00 39::;j;: &I $j, 2:: :~j.:;&&& ,, ,;,:>:;95. 94 
y;;:, 

‘, .: ~;:;@x! . ,::w 8. 81~:, 
39,j:, ~~pj5j~j;;;::,- y;ys: 

4 
‘& 

: 37 i~~~:~~~~~~~~~~~~~~.~, ~; $ 

,. 
,; ,;;t \ .,. 

.,, 

., ,,. .‘, 



GOULD,:,ENERGY::DIV:ISION 
p.,O. BOX ,;,214 ~yls’;~~;f:~i;:::~ 

ANTELOP.5, ; I&,, ,;Z$ 

; “?Z i ~~~~~~~~~~~~~;~; :;, y$$;;,;i-, . -_, ,., 
: ,.;"i~,~.,~~~~~~,~~~, ,_ ,* :<~~a ,;.,; .,., ','; ';~~y,., ~;:,&#; :x:,,.:'~.,; ,; ,;,::Y .,;i !p;s;l,:.,,: ;,:g$$ :: ;;;;g;;;::;,, ,,::;;<,y,, _, " : 

#ATE SAMPLED:‘:, 
JEATHER: 

,” ‘p$ ‘,,~ ‘,,;?~*,:.p, ix.<,+\ ,,_ _; _ ;..i; ,:.;:, /;, ,’ 
,..,,, I ;.,:,.,: ,,., i ,, DATE, RECEIVED:, .l$!/lO+~~:',;; 

;:, :RoSS WEI (3HT: 1,&$,:&G f;;&;:;;;; ,, .jc& ;i:;:, I;,:, ; _ 
ITHER 1~~:' 

:,' ,.@j;-;Y; _: / ,$q*i" :, ,..~~,~;,;,~~;~:.'~,, i,, 
:.,,. RAW~~O"AL:I;~~~~QER~~~~:cN -1 yio SK CRUSliED. TO 100M; $o,,, WE'&#PE~CENT 

S REPORTED ~,ON:~~.~~~~‘?~,~~~B,AsIS::*ASH PERCENTS REPORTED ON ‘AN ~~03-!=~f7~;~;BASIS : ! ..,~:-,~ ?,;~.?Y,: ,, y ; ,i 
,, 

,: ~~~~C~~~~~C;9TE OF AfijALySIS 

/: .z;,:, 

SCREEN TEST -------- --_ 

,.” 

CUMULATIVE, 
DOWN UP ---- -- 

4.94 % 4.94 % 100100 % 93.06 x 100.00 % 9J.',1,06 % 
----- --- 
100.00 % 

+lOOM 
1OOM X 0 

PAGE 1 OF 2 

.’ 

: ~, :,::,:"',:! BLACK SEAL ANALYSIS 



D296t;, D3302 D3173 ,,: ‘: 
,1., .~~:!o~:‘.>.y~L. ,, 

EiSTURE 
lb, &i& -3:: ; ,~~:$,f;&x ,,, .,, 

., :,,:, D3174 ,‘: 11. ifo*,~. ‘. ,$!J’2rL,,; 
,,,, ,. 

SULFUR ~ i D4239 M<‘$O? ,,3,.’ 3 
BTU/LB ,: 1;. ‘::I ,& ,‘fy;;,;:,, ,,“’ ,,20’$,,5 D ;& ‘, ,.‘:,:~f;!;. 
MA,= BTU/LB ,‘; ‘~ :, ~~-;‘::“:f 

,,,, 
LBS OF S02’~PEt-t~MIL+iW BTU 

LBS QF SULFU~~~,~iR;-WICLION BTU '. 
PERCENT SOL;,?,!+,, ,,:ji;,, 

. 51$ ,’ :,;,&61X::; 
,;.:**y!$~. ,,:‘t :’ 

sr$21;I,: ,,,. :i-“: :,,‘,, i ,;&$y5 z:;{ ,1 2622y!.‘: 

,2,’ 
: :::I~. 11 ,,,, 

,,,,, ,, ,/ty:;; 557 
,83. 53x ,, 

; ;, “‘; 

PACE22 ,OF ‘2,: ,“:’ 

,:’ I,: .;:,.,. ;,,,; :,,, ,‘::‘.,,_ ;, :Lr>;i;;j:;. 
FOR YwRPR~CnONTH!E DowlMEM HAS 

BEEN i=f?mo bt+.?~oiE*@~~ STocK. ::‘~~NoT,:.“~~OG:ALTERER~ ‘? 

APPROVED By, 

APPROVED By 
‘,‘: ,..),, (, 

‘;p:;; ,, i 

BLACK SEAL-: ANA~~~~~,S:“,:~~~~~‘:, 
.,, ,, 

,i (,, 
:-I:;,&,, _ ; .+;:., ~., ::c:Ic3.%~,,: ::~“;$;“,:. ,,: ,: : 

i ‘“;.“::,,.,~.,,;::* ~~~. /iiii,s”, ;.$@& 
j”:y$ 

‘.,; :: ;~ “;~i; ,,,,~“’ 
:\~j;;c:;’ ., 

‘,:, ,,,, :~ ,~~.~~~~~~~;~,:::‘,~~~~~~,~, 
?,,-!,t: :$::;z:~, 
,,. ,;,: 
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GOULD ENERGY DIVISION 
,‘P:,O;:BOX;-,214 
CRESSON;” PA 16630 

‘,‘;DATE : 
MASTER!, SAMPLE N:: fig522 

c. Q. I INC. 
1 QUALITY CENTER,BOX 280 
HOMER’ C ITYI’,:PA 19748 

^‘, ‘,,, 

SAMPLE ID, : POWDER~~R,IVE~~~BASIN CO& - .: 

$$F3~“1”” ,CO. : RROJECT snnn,n, TACU -, n -. ,“I”.“.., I”“., L. -9 
A”Tpig&~ 

jAI*IPLED BY: CUSTOMER PROVIDED DATE SAtlfJ$,Z!F :’ ” ,, :,’ 

GROSS WEIGHT: 150. 5 ‘KG DATt RE~N~~.~~~,:l2/i0/91~., ;;;;I ‘,:I 

JTHER ,ID,: ‘DRAW ,COAL LIBERATION 1. 30 SK CRUSHED TO lOG~~~;;~~;~~~o &IGHT &CENTS REPO 
RTED ON A’ DRY, .BASIS ASH PERCENTS REPORTED ON AN ‘SQ$%FR;EE::B;+SIS “: 

I ?:‘,,3:;;:;,‘:- ” 
: ,,~;;F::, ,,,: 

,i: 

!AvITY 
i: !g 
:: :; 
i. 60 
;. 80 
i’ g 
i: 45 SINK 

% WT. % ZOIST. 
100.00 9. 06 

:. 2 “0% 
0. 00 0. 00 

;;: :. g % 
0. 00 

2.2 

15. :: :: 

z: qo ;z 
4. 24 86.09 

::,,,, 
% ASH ZSULFUR ,ljfp;::, % ,VOL. X F:IX. CAR. 

: .;:‘+J& 
lb943:; 

,,‘O. 00 
‘,,)-O. 00 

1&4&‘(,,#) 

%S BTU 0. 00 El ‘, VOLf%E 0: FIXED 0. 00 

0. 00 00 
C$W;N 

O: :I: 
; ‘,, o.Alo :: iii: 

11913 
:9’ 

;‘:, .,‘,’ ;gg 
%E: 

:. tEi ~,~,: . 

5: 2: “EZ 

,g .-gg 

0: 00 

$ gx$ 

0. 00 
0: 00 
0. 00 

PAGE 1 OF 2 

FOR Yam PRolECiloNTH~~ DaJJMENT HAS 
BEEN PRlN.tiD~cN CoNTRoUED PAPER STOCK. 

NOT “AUoF:ALTERED:~ 



,:,:,s ” ,, 

GOULD ENERGY DIVISION 
P. 0. BOX 214 
CRESSON. PA 16630 

STfiNDRRD Lf#$l@~~~@jS,INC. 

DATE : 5- 6-92 
MASTER SAMPLE NC!;, 138822 

6. Q. I INC. 
.I 

1 Q,uAL,ITY CENTER, BOX 260 ‘,, :. :,: ‘, 
HOMER CITY, PA 13748 “, ,,:z,:- ‘:.; SAMPLE ID: POWDER ,,, RIVER~.,~BASIN.COAL, - 

ANTELOPE 
;;l;ATING CO. : PROJECT 9ODOlO~l::$ASK 2. 4 

SAMPL,ED BY: CUSTOMER PROVIDED ,,,,:‘,, 
DATE SAMPLED: ,. 

GROSS WEIGHT: 150. 5 KG ,, ,: DATE RECEIVED: 12/10/91 ,‘,:, 
,,, . 

OTHER ID: RAW COAL LIBERATION~,~~l,.~30.,SK-,CRUSHED TO 100X X 0 WEIGHT PERCENTS REP0 
RTED ON A DRY BASIS ASH PERCENTSREPORTED ON AN S03-FREE BASIS ,” 

CUMULATI,VE RESULTS FOR RAW 

CUMULATIVE DOHN 

:A$” 

:: fig, 

:::: 
1. 80 
2 :: 
2. 49 SINK 

!%:” 
:::; 
:: 2:: 
1. 80 
%i: 
2. 43 SINK 

.’ 

,:’ 

k 2 
:: :: 0. 00 

71.55 

E z 
95. 76 

100.00 

X WT 

E: :: 

%: % 

%: 4”; 

2: 2: 
4. 24 

“0% 
%S 

0. 00 it Ei 

3 % 
5: ‘69 

;: ;3 

. 44 . 
z: E . ii: 

ii- gz .I% 

C@JL 

t3Ag,,, 
13: 461, 
$1, z: : 
13.‘4& 
2 :z 
8: $9” 

.ATIVE UP 

zs 
.2: 
. 2:: 

1: E 
2. 59 
it z 

ETz 
:: 

1191: 
::z 
113&9 
10943 

““‘F%” 
“0: iE 0. 00 
2% 
2 iii:: 0. 00 

FIXED C$RgLiN 

ii: :z 

:: t% 
0. 00 

BTU 

:KE 
““‘F%’ 

FIXED CAJUN 

lC943 :: E E: ii:: 
:izi: :: ii: 0. 00 
Et% :: :: 
‘Z 0: fit 00 i:: 

ANALYTICAL RESULTSARE STATED or4 A DRY BASIS 

i ,, 

:, 

.; : 

..’ 

,, 

FOR’YO”RwloTECTION THlS coc”MEb4-r HAS ,, ., 5$+),. ‘:: 
BEEf$PRlNJ~O ON coNTRouED PAPER STOCK. 

~ ,NOT VALID IF ALTERED. 
i’ ‘If,;:*;.<f, :, _,_, ,;.:$j<+$<, ‘_‘i ,,“: 



COAL QUALIN EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS 

Antelope Coal Co. - NERCO (Antelope Mine) As-Received 

Passins Retained 
+ l-1/2 in. 

1 -l/2 in. 3/4 in. 

3/4 in. 3/a in. 
3/a in. 28 M 

2aM 100M 

100M 325M 
325 M +o 

DIRECT 
wt.% % Ash % Sulfur 
a.79 7.26- 0.40 

30.63 6.59 0.38 
39.42 

23.15 7.1 1 0.36 
33.57 7.28 0.40 
56.72 

2.73 7.10 0.55 

0.68 a.70 0.98 
0.45 I a.83 0.81 
1.13 

&& 
11530 
11892 

CUMULATIVE (BY SIZE-GROUP) 
wt.% % Ash % Sulfur 

7.26- 0.40 
f&u,& #SO2/MBtu 

a.79 11530 0.69 
39.42 6.74 0.38 llall 0.65 

ii830 23.15 7.11 0.36 1 la30 0.61 
11743 56.72 7.21 0.38 11779 0.65 

11630 2.73 7.10 0.55 11630 0.95 

11343 0.68 a.70 0.98 11343 1.73 
9960 1.13 12.73 0.91 10792 1.69 

Total 100.00 



COAL QUALITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS 

Antelope Coal Co. - NERCO (Antelope Mine) As-Received 

Size % Amount 
Inlervol: + 3/4-k This Size: 39.42 

&& Float 
1.25 

1.25 1.30 
1.30 1.35 
1.35 1.40 
1.40 1.60 
1.60 1 .BO 
1 .BO 2.00 
2.00 2.45 
2.45 

DIRECT 
wr.% y&p& 

11.80 3.49 
69.29 4.38 
14.77 7.30 

1.43 12.16 
1.41 31.01 
0.31 53.58 
0.03 65.32 
0.49 79.36 
0.47 92.27 

100.00 

&&&r 
0.31 
0.35 
0.50 
0.42 
0.29 
0.25 
0.46 
1.37 
0.05 

B&f& 
12102 
12061 
11851 
11200 

8574 
5664 
3790 

988 
310 

CUMULATIVE _. 
wt.% % Ash % Sulfur && #S02/MBiu 

11.80 3.49 0.31 12102 0.51 
81.09 4.25 0.34 12067 0.57 
95.86 4.72 0.37 12034 0.61 
97.29 4.83 0.37 12021 0.61 
98.70 5.20 0.37 11972 0.61 
99.01 5.36 0.37 11952 0.61 
99.04 5.37 0.37 11950 0.62 
99.53 5.74 0.37 11896 0.63 

100.00 6.14 0.37 11842 0.63 

Size Analysis Heods: 6.74 0.38 11811 0.64 

Size % Amount 
Interval: 3/4-in x 28 mesh This Size: 56.72 

1.25 
1.30 
1.35 
1.40 
1.60 
1 .a0 
2.00 
2.45 

!yggj 
1.25 
1.30 
1.35 
1.40 
1.60 
1 .a0 
2.00 
2.45 

DIRECT 
wt.% 96 Ash % Sulfur 
3.90 3.60- 0.29 

71.41 4.69 0.33 
19.07 7.33 0.45 

1.76 15.38 0.52 
1.96 28.52 0.44 
0.34 48.46 0.51 
0.12 58.60 1.07 
0.52 85.35 2.05 
o.p3 87.75 0.74 

100.01 

8839 
6132 
4609 

650 
571 

Size 
Interval: 

% Amount 
28 x 100 mesh This Size: 2.73 

DIRECT 
Sink &gt w1.96 % Ash % Sulfur 

1.25 0.00 
1.25 1.30 
1.30 1.35 
1.35 1.40 
1.40 1.60 
1.60 1.80 
1 .BO 2.00 
2.00 2.45 
2.45 

0.00 
5.22 4.59 0.35 
7.37 5.02 0.35 

82.25 5.63 0.28 
2.80 23.85 0.58 
0.60 44.94 1.22 
0.68 59.08 3.50 
1.08 73.37 15.55 

100.00 

k&& 
12111 
12014 
11607 

CUMULATIVE 
wt.% % Ash % Sulfur L&q& #SO2/MBtu 
3.90 3.60- 0.29 12111 0.48 

75.31 4.63 0.33 12019 0.55 
94.38 5.18 0.35 11936 0.59 
96.14 5.37 0.36 11911 0.60 
98.10 5.83 0.36 11850 0.60 
98.44 5.98 0.36 11830 0.61 
98.56 6.04 0.36 11821 0.61 
99.08 6.46 0.37 11762 0.63 

100.01 7.21 0.37 11658 0.64 

Size Analysis Heads: 7.21 0.38 11779 0.65 

11817 
11743 
11726 

8996 
6223 
3614 
1881 

w1.96 
0.00 
0.00 
5.22 

12.59 
94.84 
97.64 
98.24 
98.92 

100.00 

CUMULATIVE 
% Sulfur % Ash ES!,& #S02/MBtu 

0.00 0.00 0 0.00 
0.00 0.00 0 0.00 
4.59 0.35 11817 0.59 
4.84 0.35 11774 0.59 
5.53 0.29 11732 0.49 
6.05 0.30 11654 0.51 
6.29 0.30 11621 0.52 
6.65 0.33 11566 0.56 
7.37 0.49 11461 0.85 

Size Anolvsis Heads: 7.10 0.55 11630 0.95 



Antelope Coal Co. - NERCO (Antelope Mine) As-Received 

Size %Amount 
Interval: -100 mesh This Size: 1.13 

&& f&q! 
1.25 

1.25 1.30 
1.30 1.35 
1.35 1.40 
1.40 1.60 
1.60 1.80 
1.80 2.00 
2.00 2.45 
2.45 

DIRECT 
wt.% % Ash % sulfur 
0.00 
0.00 
0.00 

40.94 4.95 0.36 
43.47 6.90 0.34 

6.29 18.19 0.50 
2.62 41.35 0.79 
2.81 67.95 1.17 
3.88 82.31 10.95 

100.01 

%Amount 
Total: Top Size x0 This Size: 100.00 

DIRECT 
&& &@ Wt.% 9/. 

1.25 6.06 3.53 
1.25 1.30 67.82 4.57 
1.30 1.35 16.78 7.30 
1.35 1.40 2.23 11.46 
1.40 1.60 4.40 14.75 
1.60 1.80 0.46 41.09 
1.80 2.00 0.13 53.40 
2.00 2.45 0.54 81.27 
2.45 0.79 87.97 

O/o 
0.30 
0.34 
0.47 
0.45 
0.33 
0.45 
0.97 
1.80 
1.70 

&g& 

11879 
11427 
10267 

7325 
2852 
1124 

wt.% 
0.00 
0.00 
0.00 

40.94 
84.41 
90.70 
93.32 
96.13 

100.01 

CUMULATIVE . - 
%Ash % Sulfur 
TG- 

&j,& 
0.00 0 

0.00 0.00 0 
0.00 0.00 0 
4.95 0.36 ii879 
5.95 0.35 11646 
6.80 0.36 11551 
7.77 0.37 11432 
9.53 0.40 lllai 

12.36 0.80 10791 

#SO’L/MBtu 
0.00 
0.00 
0.00 
0.61 
0.60 
0.62 
0.65 
0.71 
1.49 

Size Analysis Heads: 12.73 0.91 10792 1.69 

&,& w1.9b 
12105 6.86 
12033 74.68 
11693 91.46 
11113 93.69 
10566 98.09 

7117 98.56 
5381 98.68 
1003 99.22 

589 100.01 

Size Analysis Heads: 
Head Sample Analyses: 

CUMULATIVE 
%Ash % Sulfur 
__ 

&!.&I 
3.53 0.30 12105 
4.47 0.33 12040 
4.99 0.36 11976 
5.14 0.36 11956 
5.57 0.36 11893 
5.74 0.36 11871 
5.80 0.36 11862 
6.21 0.37 11804 
6.85 0.38 11715 

#SO2/MBtu 
0.50 
0.56 
0.60 
0.60 
0.60 
0.61 
0.61 
0.62 
0.65 

7.08 0.39 11776 0.66 
7.31 0.38 11803 0.64 



COAL QUALITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS 

Antelope Cool Co. - NERCO (Antelope Mine) Crushed to -3/B’ 

DIRECT CUMULATIVE (BY SIZE GROUP) 
Possina Retained w1.9b &A& % Sulfur && wt.% &A& % Sulfur &u,& #SO2/MBtu 

+3/a in. 3.24 6.40 0.38 11806 3.24 6.40 0.38 11806 0.64 
3/a in. 28 M 87,06 7.20 0.37 11845 90.30 7.17 0.37 11844 0.63 

90.30 

2aM 100M 7.15 6.75 0.44 

100M 325M 1.63 9.78 0.64 

11711 7.15 6.75 0.44 11711 0.75 

325 M +o 0.92 12.61 0.56 
2.55 

11495 1.63 9.78 0.64 11495 1.11 
10986 2.55 10.80 0.61 11311 i .oa 

Total 100.00 



COAL QUALITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS 

Antelope Cool Co. - NERCO (Antelope Mine) Crushed to -3/8 in. 

1.30 Sink Fraction of As-Received Sample Crushed to -3/E inch (25.32% of Totall 
Size 96 Amount 
InteNal: +28 mesh This Size: 91.25 

DIRECT 
Sink &xlJ W1.96 % Ash % Sulfur 

1.25 0.05 5.47- 0.56 
1.25 
1.30 
1.35 
1.40 
1.60 
1.80 
2.00 
2.45 

1.30 26.81 6.99 0.51 
1.35 32.76 a.25 0.50 
1.40 26.32 11.11 0.48 
1.60 9.50 23.99 0.49 
1 .I30 1.61 52.01 0.40 
2.00 0.47 62.95 0.65 
2.45 1.81 88.16 0.39 

0.66 88.65 1 .a2 
99.99 

Size % Amount 
Intewol: 28 x 100 mesh This Size: 7.46 

DIRECT 
Sink && wt.% % Ash % Sulfur 

1.25 0.00 
1.25 1.30 0.00 
1.30 1.35 1.54 5.76 
1.35 1.40 2.01 5.83 
1.40 1.60 80.68 7.66 
1.60 1 .a0 7.83 18.40 
1.80 2.00 2.16 45.22 
2.00 2.45 1.86 65.74 
2.45 3.92 81.70 

100.00 

Size % Amount 
Interval: -100 mesh This Size: 

&& E&t! 
1.25 

1.25 1.30 
1.30 1.35 
1.35 1.40 
1.40 1.60 
1.60 1 .a0 
1 .a0 2.00 
2.00 2.45 
2.45 

DIRECT 
Wt.% %A 
0.00 
0.00 
0.00 
0.00 

42.66 6.61 
10.24 13.84 

3.51 33.65 
25.50 75.19 
18.08 89.31 
99.99 

0.49 
0.53 
0.44 
0.64 
1.31 
3.26 
9.49 

1.29 

CUMULATIVE 
&J.& wt.o/o % Ash % Sulfur && #S02/MBto 
12222 0.05 47- 0.56 12222 0.92 
11919 26.86 6.99 0.51 11920 0.86 
11877 59.62 7.68 0.50 11896 0.85 
11470 85.94 a.73 0.50 11766 0.84 

9641 95.44 10.25 0.50 11554 0.86 
5803 97.05 10.94 0.49 11459 0.86 
4265 97.52 11.19 0.50 11424 0.87 

537 99.33 12.60 0.49 11226 0.88 
338 99.99 13.10 0.50 11154 0.90 

1.3-Sink Size Heads: 13.16 0.51 11068 0.92 

&Q& Wt.% 
0.00 
0.00 

12382 1.54 
11950 3.55 
11459 84.23 
10094 92.06 

6506 94.22 
3213 96.08 
1170 100.00 

1.3~Sink Size Heads: 

YSulfur &g.& Wt.% 
0.00 
0.00 
0.00 
0.00 

0.47 11339 42.66 
0.46 10889 52.90 
0.65 8231 56.41 
0.73 2132 81.91 
4.47 723 99.99 

1.3.Sink Size Heads: 

CUMULATIVE 
% Ash % Sulfur 
xi- 

&,& #S02/MBtu 
0.00 0 0.00 

0.00 0.00 0 0.00 
5.76 0.49 12382 0.79 
5.80 0.51 12137 0.84 
7.58 0.44 11488 0.77 
8.50 0.46 11369 0.81 
9.34 0.48 11258 0.85 

10.44 0.53 11102 0.96 
13.23 0.88 10713 1.65 

13.32 0.98 10844 1.81 

CUMULATIVE 
% Ash % Sulfur &g,& #SO2/MB1u 

0.00 0.00 0 0.00 
0.00 0.00 0 0.00 
0.00 0.00 0 0.00 
0.00 0.00 0 0.00 
6.61 0.47 11339 0.83 
8.01 0.47 11252 0.83 
9.60 0.48 11064 0.87 

30.02 0.56 8283 1.35 
40.74 1.26 6916 3.66 

41.51 1.34 6931 3.87 



COAL QUALITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS 

Antelope Cool Co. - NERCO (Antelope Mine) Crushed to -3/8 in. 

1.30 Sink Fro&n of As-Received Sample Crushed to -3/E inch (25.32% of Totoll 
% Amount 

Total: Top Size x 0 This Size: 100.00 

DIRECT CUMlJL4TIVE 
Sink &JJj yvL?i %Ash % Sulfur &,& Wt.% % Ash % Sulfur && #S02/MBtu 

1.25 0.05 5.47 0.56 12222 0.05 ~ 0.56 12222 5.47 0.92 
1.25 1.30 24.46 6.99 0.51 11919 24.51 6.99 0.51 11920 0.86 
1.30 1.35 30.01 8.24 0.50 11879 54.52 7.68 0.50 11897 0.85 
1.35 1.40 24.17 11.08 0.48 i 1473 78.69 a.72 0.50 11767 0.84 
1.40 1.60 15.24 16.91 0.47 10420 93.92 10.05 0.49 11548 0.85 
1.60 1.80 2.19 40.72 0.47 7257 96.11 10.75 0.49 11451 0.86 
1 .a0 2.00 0.64 56.36 0.82 5116 96.74 11.05 0.49 11409 0.87 
2.00 2.45 2.12 84.68 0.63 960 98.86 12.63 0.50 11185 0.89 
2.45 1.13 86.98 4.36 633 99.99 13.46 0.54 11066 0.98 

99.99 
1.3~Sink Size Heads: 13.53 0.56 10998 1.02 

1.3.Sink Head Analysis: 14.07 0.56 10919 1.03 

1.30 Float Fraction of As-Received Sample (74.68% of Total) 
Size % Amount 
Interval: Top Size x 0 This Size: 100.00 

DIRECT CUMULATIVE 
s& &&I Wt.% % Ash % Sulfur k&J.& Wt.% % Ash % Sulfur &,& #S02/MBtu 

1.25 9.19 3.53 0.30 12105 9.19 3.53 0.30 12105 0.50 
1.25 1.30 90.81 4.57 0.34 12033 100.00 4.47 0.34 12040 0.56 

100.00 

Calculated Size/Gravity Washabilitv of Crushed to -3/8 inch Sam& 
96 Amount 

Total: Top Size x 0 This Size: 100.00 

DIRECT CUMULATIVE 
St& Float wt.% % Ash % Sulfur &y& wt.sb % Ash % Sulfur && #S02/MBtu 

1.25 6.87 3.53- 0.30 12105 6.87 3.53 0.30 12105 0.50 
1.25 1.30 74.01 4.77 0.35 12023 80.89 4.67 0.35 12030 0.58 
1.30 1.35 7.60 8.24 0.50 11879 88.48 4.97 0.36 12017 0.60 
1.35 1.40 6.12 i 1 .oa 0.48 11473 94.60 5.37 0.37 11982 0.62 
1.40 1.60 3.86 16.91 0.47 10420 98.46 5.82 0.37 11921 0.63 
1.60 1.80 0.55 40.72 0.47 7257 99.01 6.02 0.37 11895 0.63 
1 .a0 2.00 0.16 56.36 0.82 5116 99.18 6.10 0.38 11884 0.63 
2.00 2.45 0.54 84.68 0.63 960 99.71 6.52 0.38 11825 0.64 
2.45 0.29 86.98 4.36 633 100.00 6.75 0.39 11793 0.66 

100.00 
Size Analysis Heads: 7.24 0.38 11806 0.64 

Head Sample Analyses: 7.29 0.36 11836 0.61 



COAL QUALITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS 

Antelope Coal Co. - NERCO (Antelope Mine) Crushed to -1 OOM 

DIRECT CUMULATIVE (BY SIZE GROUP) 
Passinq Retained w1.96 y&h Yo Sulfur && Wt.% %A& 90 Sulfur &t&k #S02/MBtu 

+lOOM 4.06 7.93 0.41 11778 4.06 7.93 0.41 11778 0.70 

100M 325M 73.52 6.85 0.39 11803 73.52 6.85 0.39 11803 0.66 
325 M +o 22.42 8.81 0.37 11609 95.94 7.31 0.39 11758 0.66 

95.94 

Total 100.00 



Antelope Cool Co. - NERCO (Antelope Mine) Crushed to -100 Mesh 

1.30 Sink Fraction of As-Received Sam& Crushed to -100 Mesh 1’25.68% of Totall 
Sire % Amount 
Interval: Top Size x 0 This Size: 100.00 

DIRECT CUMULATIVE 
&k &gt Wt.% % Ash % Sulfur &J‘& y&y& % Ash % Sulfur EL&,& #S02/MBtu 

1.25 0.00 0.00 0.00 
1.25 1.30 0.00 0.00 0.00 
1.30 1.35 0.00 0.00 0.00 
1.35 1.40 0.00 0.00 0.00 
1.40 1.60 71.55 5.69 0.44 11913 71.55 5.69 0.44 11913 0.74 
1.60 1.80 18.42 15.00 0.37 11081 89.97 7.60 0.43 11743 0.72 
1.80 2.00 3.49 37.45 0.39 7951 93.46 8.71 0.42 11601 0.73 
2.00 2.45 2.30 72.42 0.67 2779 95.74 10.24 0.43 11389 0.76 
2.45 4.24 86.09 5.44 882 100.00 13.46 0.64 10944 1.17 

100.00 
1.3-Sink Head Sample: 13.28 0.61 10945 1.11 

COAL QUALITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS 

1.30 Float Fraction of As-Received Sam& (74.68% of Total) 
Size % Amount 
Interval: Top Size x 0 This Size: 100.00 

DIRECT CUMULATIVE 
&& @J&t wt.% % Ash % Sulfur % Ash % Sulfur 

1.25 9.19 0.30 3.53- 
&g&3 wt.% 

~ 
&L&J #502/MStu 

12105 9.19 3.53 0.30 12105 0.50 
1.25 1.30 90.81 4.57 0.34 12033 100.00 4.47 0.34 12040 0.56 

100.00 

Total: 

Calculated Size/Gravity Washability of Crushed to -100 Mesh Sample 
% Amount 

Top Size x 0 This Size: 100.00 

&& 

1.25 
1.30 
1.35 
1.40 
1.60 
1.80 
2.00 
2.45 

DIRECT CUMULATIVE 
Float wt.% % Ash % Sulfur 

6.86 3.53- 0.30 
Em,& wtp/ % Ash % Sulfur &f& #S02//vnu 

1.25 12105 6.86 3.53- 0.30 12105 0.50 
1.30 67.82 4.57 0.34 12033 74.68 4.47 0.34 12040 0.56 
1.35 0.00 74.68 4.47 0.34 12040 0.56 
1.40 0.00 74.68 4.47 0.34 12040 0.56 
1.60 18.12 5.69 0.44 11913 92.80 4.71 0.36 12015 0.59 
1.80 4.66 15.00 0.37 11081 97.46 5.20 0.36 11970 0.60 
2.00 0.88 37.45 0.39 7951 98.34 5.49 0.36 11934 0.60 
2.45 0.58 72.42 0.67 2779 98.93 5.89 0.36 11880 0.60 

1.07 86.09 5.44 882 100.00 6.75 0.41 11762 0.70 
100.00 

Size Analysis Heads: 7.33 0.39 11759 0.66 
Head Analyses Sample: 7.20 0.40 11791 0.68 



APPENDIX B 

Raw and Reduced Coal 
Trace Element Data 



Westmoreland Resources, Inc. 
Absaloka Mine 



GOULD ENERGY DIVISION 
PO BOX 214 
CRESSON, PA 16630 

STFINDMD LfWOfWTORIES,INC. 

CQ, INC. 
ONE QUALITY CENTER 
HOMER CITY, PA 15748 

SAMPLED BY: 

DATE: 06/10/93 
SAMPLE NO: 123126: 

: -- ; 

SAMPLE ID: ABSALOKA SECONDARY- 
CRUSHER REJECT SPLIT RAW COAL 

DATE SAMPLED: DATE RECEIVED: S/28/Yl 

OTHER ID: POWDER RIVER BASIN COAL TOP X 0 AS-RECEIVED COAL 

CORRECTED REPORT - THIS REPORT SUPERSEDES ALL PRIOR 
REPORTS IDENTIFIED WITH THE SAME LABORATORY NUMBER. 

CERTIFICATE OF ANALYSIS 
___---______-_____-_____________________----------------------------- 

TRACE ELEMENTS 

ARSENIC 4.37 ppm 

BARIUM 30.4 ppm 

CADMIUM < 0.10 ppm 

CHROMIUM 3.59 ppm 

FLUORINE 32.Y ppm 

LEAD 5.43 ppm 

MERCURY 1Yl.O ppb 

NICKEL 6.05 ppm 

SELENIUM 2.24 ppm 

SILVER < 0.10 ppm 

ZINC 13.5 ppm 

ANTIMONY < 0.50 ppm 

APPROVED BY 

FOR YOUR PROTECTION THlS DOCUMENT HAS 
BEEN PRINTEO ON CONTROLLED PAPER STOCK. 

NOT “AUD IF ALTERED. 



::;: -: ,,, 
> 

., INC. ,, 
UAGIqY CE!TKR-BOX ,280 
BR cITY,-:PA 15148 

SAHPLK ID: 

:RATINC CO: PROJKCT 9000101 TASK,2.4 
PLED .iY: CUSTWKR PROVIDBD ,.~ 
‘B SANPLKD: ‘,i 

,, ,,, ” ; 
-: ,~,, ?:,:I. ,,::. ‘:: 

5f6wfm L~~~~~~~~~~~NC. 

. . . ..‘t ::, 
,,,, i ,,,;..:Z’; ; { ;:=-. ‘),, 

ilg~:ygi~ 
,:..T.’ 

DATE: ...~~& ,, ,; _ 
NASTKR WARNKRNO;~ 123126 

ABSALOKA SKCONDARY CRUSHKR RKJKCT SPLIT RAY COAL 

,,,, 
,. 

.: "Z, :I:, ',:-,; :: i 
,,: ,.,,' ,," ': I ,, 

,:,, ,,I, :~ 5 ,,,~: 

cR&ss iBIG& ,, ,.i7:9s.; 7 
,, ',, ,j.!$:~ ;:.;;,:.;f:jf,f;~;:; ,),; ,I,, 

DATK~RKCKIVKD:~ <08/i/31 

BR ID: POWDKR RIVBR BASIN codt TOP x 0 AS-RK~&KD COAL NOIIINAL 6 TONS RAW codt CUARACTKRIZATION 
A@llKICllT PKPCKNPS RKPORTKD ON A DRY~,BASIS 
:ChRiCTKD REPORT TNIS RKPORT SUPKRSKDBS ALL PRIOR RKPORTS 

CKRTIFICATK OF ANALYSIS 

.KKN SIZK ,':, 
GRAVITY VQGET X ARSKNIC EARIUH CADUIUN Cfl?Oqk FLUORINK LKAD HKRCURY NICKKL SKWiNIlJH SiLVK~~ii'~~-,ZI-Hc~;,~ANTI"ONY 

l/2’, S,Q .’ :$.11 0.13 ,~iT.ZD ( D,lD 
12” X’3ll’SQ ‘21:118 3.11 4.51 4 0,10 
’ X 3/8:,‘SQ 25.32 5.1k 4.01 4 D;lO 
',SQ.tZSU 11.88 1.51 ; 45.30 4 D.‘lD 
x IDOK,, : ,jg.o5 4.05 ,92.90 ( Oil0 

II X 325ll: ,, L42 1.56 69.30 ( 0.10 
II x 0: ,:,,2164 0.86 i35.io ( o.,io 

6.30 
3.24 
3.86 
3.54 
6.11 
9.70 

14.50 

PI 
190.20 
182.40 
205.80 
13,9, ro ” 
168.30 
164.kD 
206.90 

1.42 
5.89 
1.45 

.-S.10 
4,3j 
8.40 

21.30 

. :'CfJ#JtATIVK OKSUITS, 
,KKN SIZE <:i 
GRAVITY;, WI~NT X ARSKNIC ,.BARIUU CADHIUU 

l/2” ,iiQ;,": ,;" ~',:&jl 0.13 ,GlY.20 ( D,lD 
/2’ X<W’SQ ‘#3 3.11 :x.85 ( 0;10 
’ x 31V.;~g~;,:,~~4y~~ni 
. sQ:J&ga +&~g 

4.18 4.90 ( oi:*o 
4.33 ‘.‘23.52 ( O;iiO 

‘X lo&! ,:#@_s, 4.31 ,ZY.lT ( ~~~~0 
II x 32BW 2ws 4.21 27.18 ( 0;10 
n x 0; lrb,oD 4.18 30.62 ( 0.10 

,:::,&~~~~, 23,(l) 
*,-: .,‘,‘. ,/ 

&I~; 11.10 
&8: il .DD 

“,i3.;~~~-:,-,2*;oo ., j” 
:;;>a ;,!j::,y 31 ,jo 
;*~,,&& ;; is: (0 
:;-21~~~~~~;‘~2~~.~10 

~,,~, .,“y”:;. ‘,,,: 

._ ,.:, :, ,. 

LKAD 

6.30 
3.56 
3.12 
3.64 
3,1Y 
3.82 
4.10 

(*I 
190.20 
183.23 
194.89 
169.18 
169.14 
169.01 
1mo1 

1.42 
6.05 
5.22 
5.90 

:A.82 
5.86 
6i27 

SELKNIUU SILVER :::,.,,'ZINC, 'rNTJKONY 

1 .g5 (,-,~~~~~~~~~~~:n-aa, ;(‘ ;o; 5D 
2 , 2 K ( ,'~,:$~:;~i;~ &g,,: ~-4 '0. $0 
1,g1 (,, ,:~~o~~:~~~~~s~~~~,,:,:c, ,,o, 5D 
1.86 4, ~6~~~~(:,,:~8;55,,,::~,: ,@{50 
1.81 ( ,,'f&&<" ~~g;&j& g&J 
1 8 1 ( ~O:,,~O::-<& ,&&& $5 0 ,, 
1.80 ( ,D~~aj:';lP;'Zr-:ic'~,:1,50 

,,, 
., T,, ,. 

‘1 X!,> ,: ..,:., 

ALL TRACK KLKKKNTS RKSULTS A~8jStAT~f;X@j1 KXCKPT TNOSB'INDICATBD BY 1 WHICH ARK iN.$jW 

'~'ANALYTICAL RBSULTS ARE STATBD ON, A&DRY'E@IS:i 
," APPROVED BY 

Foqvo"p$??aEcrloN Tt+ls cGc"t.4Et.n H& : :: 
BEENPWTED ON CONTROLLED PAPER STOCK. 

: ,,., ,, ,,:,, ;;\:+ :j;:;; ,,' 
: ',:: ,;,, 

I ', NOT "WD IF ALTq7EO. pi " ,,y:";,;,..: ,_-, _)~ ': 



., STCIN~R~~~~~~~~~IESIINC. ,,,,, ‘.,..h ,, ,, 

“,, 

INC. ,OATK: 06jl0/92 
LITY CKNTER BOX 280 HASTKR YARNER NO. 123126 
CITY, PA 15948 

SANPLE ID: AKSALOKA SECONDARY CRIJSUKR RKJKCT SPLIT RAY COAL 

NNG CO: 
ID BY: 
SAWPLED: 

ID: 

PROJECT 90DOiOl TASK 2.4 .,. 

CUSTOHKR PROVIDKD ,~,~O~OSS !@I~U: ~1996.9 
,. 

::&TK RKCtiiVED:.? 08/28/91 ,,,,, 

POYDER RIVER BASIN COAL TOP~X 0 AS-RKCEIVED’COAL NOHINAL 6 TONS RAW COAL CUARACTKRICAl’ION .~. : ,“,‘, 
ALL YEIGHfS REPORTE~ON A DWBASIS ,. ( 
tCORRECTKD REPORT-TRIS REPORT SUPKRSKDES’ALL PRIOR REPORTS 

CKRTIFICATK’OF ANALYSIS 
________________________________________--------------------------- 

FEKD FOR,SIZK G/4 SQ 
I SIZE ,, 
IVITY ” WEICBT x ARSENIC BARIUN CADNIU~~~CIIRO~IU~~ FLUORINE LEAD NERCORY NICKKL SELENIUR~ SILVER ZINC ANTIUONY 

,2,iO8 II,95 ( : 0.20 C.:O.lO < o;Ji “’ ii.50 
16% 2.03 ,,&I6 t”, 0.10 ,“;p;: 2850 
3O,68 3.81 15.30 (:~,o.lo,’ ‘, 2;,64 ‘25,;90 
5.42 3.10 ( 0.20 ( .O.lO 6rh:; ,43;80 
1.61 1.51 c,:- 1.20 c:~. 0.10~ : +ti ; ,;;;, 9& 50 

2.29 4.90 ( ,-0.20 :‘(’ 0.10;:~ ,,~~I lZ$#: ‘:45:.60 
3106 0.93 ( 0.20 ~:~~0,10;~~~:,:::~,~;ts.~~~~~51.90 
1.96 0.00 ( ;0.20 :+ Q.10 ,;+f:$ffi:. :s:~q1,~0 

iINK~ :, 4.08 12.30 112.20 <:“;O.lO ‘:; :&39:@ “%52.90 

‘CUHULATIVE RESULTS ,:, ,!‘” ,,.:.1”:,*: a;.“;,” ,,, ‘,,I: :,;y /,_ %,, 
iMe ~~ 
,&~y~ &.;yg~frll~ x 

PI 
c 2.59 168.00 2. 36 : o.~gp:~.:&;;& Ii ..5.90: ( 0.50 

1.99 191.10 3.10: z,ogy&?$~f, i:,& .-( 0.50 

2.95, 150,OO 

12&l H6.10 28.90 “~ 
16130 110.90 33.20 
21;60: ~181.00 39.20” 
31i5b ,‘.865.60 598.80’~ 

1 .I! ,;q$j ‘4;06 ( 0.50 
1.25~:;,(,‘;0;@ 26.40,’ ( 0.50 
l;qi~y+i ;,j$@: 16;,O (’ 0.50 
3.?6:~~~~:~:~3’16 ,‘45.60 ( 0.50 
6, ,g~j”‘.,;c;qqo 9.10 t 0.50 
5,$,2&$&O 1,9,3O ( 0.50 
2,$$;;<!:.&&$ ,. ,5$,$0 ( o,so 

,. 

,‘,$a,). ;j., : 

<,::,,;,::; 2:::‘:‘:~ i 
I~~~’ -‘UBRCURY’:‘:,NiCKK~ ;‘_‘SELERxU~~~~~RI,~sn, iiiC ‘ANTIMONY 

,&D8 o,15 :;&O :!& 0, 10 L:;jj?; ;,, ;;d 

.. @92 ,, ,,q,j* ,:$g5 ~~~O.lO,,~~~~~% 
_, I @O ::;2.91 $&j{ :&Q,lt@;&:.j$ 

I ,~ ,, 8yl2 ,2;99 Sfi ,* ‘,:#o, l@:?~:g$<~$ 
,:, jgg 2,6, 

,,j&o 
‘h,, ,, ;:$$O, lo~;f;;%::;~ 

,j$;;j;96 
‘,2,,J1 .“!y53 ,: ~~o,*o,:;~~~:i.;~~~,~~~ ‘f@i 

2.66 ,‘,<T:,$) ~,ffoJo,‘~;;,$;;, ‘;Jj*$;,; ‘,-3$,01 

99;jz 2.61 ,‘;7,16 ~~~,~p.lo;~~,~:~~~:~~~~~~~ 34195 

~:,,, 
LEAD? .’ UBRCURY’:‘:~ NiCKKi ;‘_‘S6 ,,i:,,, 

.;;;,“,; /($J’! :: :; .:,,;. 
2x~$::“I68.00 
~s;~.~~‘~::i92.99 
2r$&.i ::196,12 
f&3!“‘3 72 ( 20 .,,:, 
3i36::: 116.19 

9.19 X 0.50 
:INI,’ lObOO 2.61 

_, ,,~, i ‘“**!“*y’ . . . . 
3,$‘,174,13 5,989j, l;j$$$&;$$~~ :7,6O ,(‘:O,5D 
,,j2” ‘19(,j3 6,(2”;,- ‘21~~~~~~,~~~~ 9.19 X 0.50 

( 0.50 

ANALYTI~Al;~F,@JtTS #E STAf@j~%j@iASiS 
,:>. 



St- STFINDMD LFI6O#lTOflIES,INC. 

I., INC. 
JUALITY CENTKR BOX ES0 
iER CITY, PA 15148 

DATE: 06/1U/Y3 
KASTER WARNER NO. 123126 

lEATINC CO: 
IPLKD BY: 
r8 SAEPLKD: 

IKR ID: 

SAHPLK ID: ABSALOKA SECONDARY CRUSBER REJECT SPLIT KAY COAL 

PEOJKCT 9ODOlOl TASK 2.4 
CUSTOMBR PROVIDED GROSS YEICRT: 1196.1 

DATE RECEIVED: 08/28/91 

POVDER RIVER BASIN COAL TOP I 0 AS-RECEIVED COAL NOllINAL 6 TONS RAW COAL CAAUCTERIZATION 
ALL XEIGETS REPOETKD ON A DRY BASIS 
:CORRECTED BEPORT-TBI3 BEPORT SUPERSEDKS ALL PRIOR REPORTS 

CEKTIFICATE OF ANALYSIS 

!EKN SIZE 
GKAVITY 

15 
IO 
i5 
:0 
;0 
10 
‘0 
~5 
5 #INK 

.KEU SIEK 
GRAVITY 

5 
0 
5 
0 
0 
0 
0 
5 
5 SINR 

_ ,, _ ,.,. 
FOR YOUR PROTECTlON THIS DOCUMENT HAS 

., 

BEEN PRlNTED ON CONTROLLED PAPER STOCK. 
NOT “ALlcl IF ALTERED. : i ,. 

FEED FOR SIZE 311’ SQ X 28ll 

YEIGIIT 2 ARSBNIC BARIUII CADHIUII CEEO(IIUll FLUORINE LRAD HERCURY NICKEL 3ELENIUll SILVEP ZINC ANTHONY 
It) 

5.30 1.19 9.60 ( 0.10 1.24 36.10 1.41 91.20 3.54 0.62 ( 0.10 6.10 ( 0.50 
52.98 3.40 20.01 ( 0.10 2.39 23.kO 2.99 284.90 3.115 1.27 ( 0.10 5.00 ( 0.50 
111.16 5.57 to.10 ( 0.10 3.55 25.40 1.u 70.30 6.05 1.36 ( 0.10 T-10 ( 0.50 
12.25 4.25 9.92 ( 0.10 2.90 28.60 4.66 61.60 6.25 0,NZ ( 0.10 6.35 ( 0.50 
1.69 5.22 15.10 ( 0.10 11.50 52.90 9.26 135.10 14.110 1.63 ( 0.10 30.30 ( 0.50 
1.111 6.31 < 0.20 ( 0.10 Il.40 90.10 12.30 157.80 22.30 2.24 ( 0.10 41.50 ( 0.50 
0.52 5.81 ( o.zo ( 0.10 15.10 ( 0.10 14.10 174;60--20.05 4406 ( 0.10 40.110 ( 0.50 
1.26 5.41 ( 0.20 ( 0.10 19.40 ( a.10 36.00 1a1.so 29.20 4.25 ( 0.10 42.90 ( 0.50 
0.56 2.99 1350.00 ( 0.10 22.40 ( 0.10 26.90 93.90 66.20 2.09 ( 0.10 221.90 ( 0.50 

CUHULATIVE RESULTS 

YEIGIIT X ARSENIC BAEIUU CADMULl CBBOIIIUE FLUOPINB LKAD REBCURY ~NICKKL SELEllIUW 31LVEE ZINC AYTIIIONY 
($1 

5.30 1.19 7.60 ( 0.10 1.24 36.10 4.44 91.20 $64 O.El ( 0.10 6.10 ( 0.50 
511.28 3.20 18.91 ( 0.10 2.19 21.55 3.12 t69J.S 3.82 1.21 ( 0.10 5.10 ( 0.50 
16.44 3.96 19.21 ( 0.10 2.59 21.16 3.54 220.49 1.33 1.25 ( 0.10 5.58 ( 0.50 
811.6Y 3.63 19.93 ( 0.10 2.63 25.29 3.69 199.31 1.61 1.19 ( 0.10 5.68 ( 0.50 
06.36 3.91 11.73 ( 0.10 3.34 29.49 4.14 194.27 5.43 1.22 ( 0.10 1.65 ( 0.50 
97.56 3.91 11.52 ( 0.10 3.13 28.25 4.21 193.82 5,63 I.24 ( 0.10 a.13 ( 0.50 
98.111 3.88 19.41 ( 0.10 3.51 211.01 4.30 193.10 5.92 1.25 ( 0.10 a.33 ( 0.50 
99.11 1.00 11.19 (: 0.10 3.11 ,ZYiYZ, 4.90 192.54 6.02 1.29 ( 0.10 8.U ( 0.50 

lOOeD 3.99 24.65 ( 0.10 3.U 21.56 4.u 191.99 6.36 1.30 ( 0.10 9.99 ( 0.50 
'ALL TRACE ELKBENT KE8ULTS ARK 3TATED:IN pp. BICEFT TROtE IYDICATKO BI t YNICB ARE Ill ppb 

ANALYTICAL RESULTS MB BTATED ON A DRY BASIS APPEOVED BY 

APPROVED BY 



SiL STQNDFIRD LF\6ORI3TCXIES,INC. 

, INC. DATK: 06/10/93 
LLITY CKNTKK BOX ZSO MSTBK YAKNBK NO. 123126 
: CtTY, PA 15148 .a 

SAHPLK ID: AESALOKA SBCONDAKY CKWKKK KKJKCT SPLIT PAY COAL 
- 

\TING CO: PKOJKCT 9000101 ?ASK 2.4 
#SD KY: CUSTOHKE PKOVIDKD GROSS YKIGKT: 119C.Y 
SAKPLKD: DATK KKCKIVKD: ou/zu/91 

: ID: POYDKK PIVKK BAgIN COAL TOP I 0 AS-KKCBIVKD WAt NOUINAL 6 TONS KAY COAL CUAKACTKKIZATION 
ALL YKIGKTS KKPOKTSD ON A DKY BASIS IWSUPPICIKNT UATBKIAL FOB 1.25 AND 1.35 FPACTIONS 
tCOKKBCTKD KKPOKT-TUIS KKPOKT SUPKKSKDKS ALL PKIOK KKPOKTS 

CKKTIPICATK OF AUALYSIS 

!N SIZK 
AVITY 

ZINK 

N SIZK 
AVITY 

1INK 

PKKD FOB SIZK ztll x 1001 

YKXGNT X AKSKWIC SAKIUII CMUIUU CEKOKIUW PLUOPINK LKAD HKKCUKY NICXKL SKLKWiUll SILVKK ZINC ANTIWONY 
ItI 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
ii.53 0.61 5.15 ( 0.10 2.48 50.90 3.40 102.90 3.06 1.14 ( 0.10 45.YO ( 0.50 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
1.52 D.CC 11.40 ( 0.10 4,ll 50.60 4.42 110.60 10.40 0.85 ( 0.10 45.00 ( 0.50 

$8.46 3.51 14.20 ( 0.10 3.02 35.30 4,34 lSO.50 1.65 1.011 ( 0.10 10.20 ( 0.50 
1.15 5.08 141.10 4 0.10 13.80 169.40 13.20 Z4Z.YO 21.60 1.60 ( 0.10 92.40 ( 0.50 
0.91 9.13 61.40 ‘i 0.10 24.10 134.80 111.90 139..10 ” -31.10 1.66 ( 0.10 2116.00 ( 0.50 
1.10 4.54 Z152.00 4 0.10 21.00 60.00 21.10 131.00 42.55 4.65 ( 0.10 92.60 ( 0.50 
3.61 3.10 866.40 ( 0.10 0.10 0.10 25.40 201.60 53.30 2.21 ( 0.10 150.60 ( 0.50 

CUl4ULATIVK KKSULTS 

YKIGKT I AKtiKNIC KAKIUH CADHIULI CKKOUIUl! FLUOKIKK LKAD IIKKCUKY NICZKL SKLXNIUII SILVKK ZIYC ANTIKONY 
ItI 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Da00 0.00 0.00 0.00 0.00 
2.53 0.61 5.15 4 0.10 1,4a 50.90 3.40 18’1.90 3.06 1.14 ( 0.10 45.90 ( 0.50 
2.53 0.61 so15 ( 0.10 2.48 30.90 3.40 102.90 3.06 1.14 ( 0.10 45.90 ( 0.50 
4.05 0.61 6.31 ( 0.10 3.09 50.19 3.111 105.19 5.111 1.03 ( 0.10 45.56 ( 0.50 

92.5i 3.44 13.86 ( 0.10 3.02 35.911 4.32 117.23 1.83 1.08 ( 0.10 11.15 ( 0.50 
93.66 3.46 15.42 ( 0.10 3.18 31.62 4.42 118.04 2.16 1.0s ( 0.10 12.14 ( 0.50 
94.63 3.52 15.89 ( 0.10 3.31 38,61 4.51 117.c4 1.45 1.09 ( 0,lU 15.54 ( 0.50 
96.33 3.54 53.59 ( 0.10 3.10 38.99 4.9s 176.92 I.16 1.15 ( O,lO 16.90 < 0.50 

100.00 3.52 83.42 ( 0.10 3.51 37.56 5.12 111.83 5.00 1.19 ( 0.10 21.111 ( 0.50 
ALL TKACK KLWNT KKBULTS APB STATKD IN pp. XXCKPT TKOSK INDICATKD KY I YKICK AKK IN ppb 

AWALlTICAL KKSULTS AKK STATKD ON A DPY BASIS 

::::::: 1: M-w 

FOR YQ”R PRO~!XlON;THls OOCUMENT HAS 
SEEN PRINTED BN CONTROLLED PAPER STOCK. 

,.’ “’ NOWALID WALTERED. ” 



..f 
“‘-E 

.?~..?, 
>.~,,, , INC. 

ALIT? CKNTBR BOX:280 
A CITY, PA lSJ/& ,, ,. 

D,,,‘S:, ‘,; ~;tj($f’@f$tj$’ :” : 
:wASTKK’“A,~,NBa’~~~,:~: ‘:$2312h 
_, ,~, ,,,.. ,., ,, ,p,~<,:.:(~,i ::., ‘: 

SAHPLKD: ‘:’ ‘, 

R ID: 
,:; ,,; ;.;,,y::;, 

,.’ : 

POADKb~IVKK!~GASIN ,:COAL T$,,X,,O AS-KKC~LVK~~G~:~L~:NONIN~~, 6 TONS GAY COAL~CK~aACTKKI~nTIUN 
ALLW~ICRTS:,RKPORTBD ON A FUY BASIS ‘;;;&if@~KWT~ NATgRIAL FOR 1.25, -1;3O;.AyD 1.35‘ FRACTIONS 
*COKi?I$TKD~ llZPORT7TAIS KKPOKT~,,SUPKRSKDKS~L~~~~~iOR,RKP~TS ,. ,,, 

‘~,““’ :, ~TIFIC~~K OF ,AI~ALYSIS ,::I ,;~;~~:‘,,,~~,,r.~~.,,~ ,.,~, ‘,‘,: 

,,,, c&, Foi;sI2K ,I& J 0;: ,: ’ i~~,-.“~~~~~-‘,,,, ,., ;;‘,; 

KN SIZK 
,. 1:. 

,,,‘I’ 
RAVITY 

I ,,‘, 3 >;*;f:j ,: +,, : ;: ,: : : I ,:, ._ 
wK~~?$?;,A,~~$Ic ‘DAWN cADNIUN:,‘~~s~~~~~~~~~~~~UpP~~ LB&G.:, ::~il@UEY: .iRICKKL ,3KLKNION SILVKK 

,, ,:,. ,,,_ 

:fi,;~&u j :‘$jao 
., ~y$;:;$<:,, ,,: /:.+ 

0.00 
~o;Go: “:o,.oo 

b.00 : 1’ ,,:::c:6~~:~i~o.o~~~ 

0.00 0.00 ; 
O’@ ,,O’.DO 

~i-i:&! D.DS: 
0.00 0.00 

6.4K .&a3 12.90 
“,;~,;;fl~;$~;~~ j: o.oy 

( 0.10 i: I,.:li~~~~~~,~~32,qo~,:: 
3~1.~82: ‘1.92 18.60 < 0.10 ,. 
23113 1.62 190.90 

:,‘::~~~~.~::‘~:;,62, zoi:, 
( 0.10 21@:2(4,50 

SINX 
,, ., 

:j (if’?“, 
ZINC AllTINONY 

0.00 0.00 ~.,:~ 0.00 0.00 0.00 
0.00 :i.oo:.~, iYO.00, 

0.00 0.00 
0.00 0.00 0.00 0.00 

O,OO~ 
4;i5, oio++o.oo 3.05 C’. 

0.00 0.00 0.00 0,oo 
W.-&O ;, (yJO>( 0.10 113,30 ,( 0.50 

W5 ‘ly@D~ -12.‘50 ” 1.33 ( 0.10 146.20 ( 0.30 
14,so 189,80~ ~20roo 1.54 ( 0.10 234.50 ( 0.50 
IS,@ 25~8,~0~~;‘,,~~~~11.7D ‘, 0.88 ( 0.10 233.10 ( ,0.50 
25:m ~llr&~:~lri90 ,:,: 1.43 ( 0.10 295.10 ( 0.50 
~~~~e-‘:,,115:~~~:~~~:d,,;lo ,,,:;:4,00 ( 0.10 

; s22.20 ( o-50 

sq;:4p,:, 1.71 qf.,q’, 

SINK lo@b 
.(, ,-,::+,‘gs 

K~r:mU~SK:~~~~ICATKD,fly 4 MICE ARK IN 

:;s’i:,ANALYTICAL KKSULTS AKK STATKD O~~~~~~~~~ll~~s ,-I’: 

,“~ rppp,&rpn np”, : ;e, 

,,; ,,;: ‘;, ;,,T:, : 
;;,, 

A& TRACK sLKwKNT,-a~~~~~~~~~~~r~~~~ 
” P,~,n,.*%:5*<J, ,,,; :)__, 

ZINC A~WlONY 

0.00 ;; 0.00 
0.00 * >,,o.oo 
0.00 ,‘,O,OO 

113.50 ,<. 0.50 
141.43 < 0.50 
113.36 < 0.50 
184.61 ( 0.50 
196.93 ( 0.50 
238,96 ‘t 0050 
ppb 



CQ, INC. 
ONE QUALITY CENTER 
HOMER CITY, PA 1574tl 

GOULD ENERGY DIVISION 
PO BOX 214 

DATE: 05/1O/Y3 
SAMPLE NO: 123177 

SAMPLED BY: 

SAMPLE ID: ABSALOKA SECONDAR% 
CRUSHER REJECT SPLIT 

DATE SAMPLED: DATE RECEIVED: S/Z&t/Y1 

OTHER ID: POWDER RIVER BASIN CRUSHED TO 1UDM TOPSIZE 

CORRECTED REPORT - THIS REPORT SUPERSEDES ALL PRIOR 
REPORTS IDENTIFIED WITH THE SAME LABORATORY NUMBER. 

CERTIFICATE OF ANALYSIS 
________-_______________________________----------------------------- 

TRACE ELEMENTS 

ARSENIC 4.83 ppm 

BARIUM 33.S ppm 

CADMIUM < 0.10 ppm 

CHROMIUM 3.03 ~ppm 

FLUORINE 42.20 ppm 

LEAD 5.05 ppm 

MERCURY lY2.8 ppb 

NICKEL 7.55 ppm 

SELENIUM 2.57 ppm 

SILVER < 0.10 ppm 

ZINC 13.8 *pm 

ANTIMONY < 0.50 pplp 

APPROVED BY 

FOR YOUR PROTECTION THIS DOCUMENT HAS 
BEEN PRlNTED ON CONTROLLED PAPER STOCK. 

NOT VALID IF ALTERED. 



., INC. 
UALITY CKNTKS BOX ZKU 
BE CITY, PA 15148 

DATk 06/1U!Y3 
t41318ll YABNBB NO. 123171 

RATING CO: PKOISCT YUDOlUl TASK 2.4 
PLKD 81: CUSTOHKS PKOVIDKD GBOSS YBIGBT: 
1 SAHPLKD: DATK KKCBIVKD: OS/2S/91 

XB ID: POWDKK SIVBK BASIN COAL CPUSSXD TO 1UUU~YQPSIZK 
ALL YKIGST PSKCKWT3 PKPOKTKD ON A DKY BASIS 
:COSSSCTKD KKPOKT-THIS ESPOKT SUPKKZKDSS ALL PKIOK PEP0813 

CKSTIFICATK OF ANALYSIS 

SASPLK ID: ABSAMKA SKCONDAKY CKUSUBK KKJKCT SPLIT 

SL STf+4DRRD LR6OfUiTORIES,INC. 

BBW SIZB 
:KAVITY 

311 
I x 32511 
1x0 

1BN 3IZll 
:S.AVITY SSIGST X ASSKNIC SAKIUS CADllIUH CSKOSIUK 

In 4.56 3.20 30.20 t 0.10 2.63 
I I 3251 78.60 4.00 37.14 ( 0.10 2.76 
110 100.00 4.00 38.93 ( 0.10 3.26 

YKICST X AKSKNIC BAKIUR cmun cuPonIun FLUOEINB LKAD SKPCUKY NICKKL SKLKSIUN SILVKK ZINC ANTIMONY 

4.56 3.20 JO.20 
14.04 4.05 36.20 
21.40 3,93 43.30 

( 0.10 2.113 
( 0.10 1.96 
( a.10 5.09 

(11 
31.10 4.58 lDS.SU 6.10 1.119 ( 0.10 13.60 ( 0.50 
29.90 3.92 1113.20 5.50 2.35 ( 0.10 9.20 ( 0.50 
19.30 8.30 226.80 10.50 2.69 ( 0.10 55.bl ( 0.50 

CUSULATIVK EKSULTS 

PLUOKINE MAD SKSCUEY NICKKL SKtSNIUll SItVKP ZINC ANTIKONY 
(11 

31.10 4.511 105.SU 6.10 1.39 ( 0.10 la.60 ( 0.50 
29.91 3.96 173.11 5.57 2.79 ( 0.10 9.95 ( 0.50 
IO.53 1.89 lUS.DD 6.62 2.97 ( 0.10 19.09 ( 0.50 

ALL TKACK KLKNKNT KKSULTS APB STATKD IN 99. KICKPT TKOSK IUDXCAIKO BY t YBICK AKB IN S9b 

ANALYTICAL KSSULT! APB STATED ON A DPY BASI3 
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,‘,>!.. ,: 
:: ;T:_“; 

,,, 

CQ, INC. ,.,I,:, 
ONE QUALITY CENTER :: 
HOMER CITY, PA 157481 ,. : 

.:: 

PO ABOX ?:&$I;,, ; : 
CRESSON~~~~~~~~-:i;l66 .’ 

,,:,.,; ,, ,, 
,;i,',St)MPJ+ ID: ABSALO~~:S;~Go,NDARY.,' .3 

,','. ,,,,,:~;~~~~~~~,~~cR,USHER REJECT "~Spi:'~~~~;~~- ,,"' ,;;;y:; 
,A ';<;; ,: ~~~y~~~~~;~ 

,;,;;$ z,,;; 
SAMPLED BY: i:z .~ illi:i ,,, ,Ij, ,,. 

i‘*:-,,., ,I 'i,;ri;;, ,:: ,,: j>, ::, :;:.; ;; ,i"' 
;,,:.yi_ 

DATE SAMPLED: 
,,.", 

~"~ Y" ,,, 

OTHER ID: ;j:, ,, 

CERTIFI:$ATE OF ANALYSIS :,,.i,:::.- ,,' ,,, _______________ ------'-------,------- -----, - ---- -----‘~:,~1,-'~------------- 
TRACE ELEMENTs .~ ', ;& : "' "::i:-: :, ,':~',q ,z:,: ~~ :' ,,CdRRECTED ~~g@g&~, _ :'iThis. 

report ,supe,~sedes,~~~~~~~pri?,r reports 
,’ i :‘j,:.‘. 

.,, 

ARSENIC' ,, " 4 * 25 ppm ",, 

BARIUM 92.40 ppm 

CADMIUM " < 0.10 ppm 

CHROMIUM 
c, ,, ,,,, 

',,:i ,,,:,,, -,:,;:I: 4 . 6 6 ppm : ,,"' ,, ,~, -; y:; 
.; 

FLUdRINi, ~,a', " :,,; ,f$!if ;.; 
,,,, ,,, 

,~. 
NICKEL T;:, 

SILVER ,," 

ZINC 

ANTIMONY 

:: .,:, 

40.50 ppm 
: ::~, I 

,,a 
” 1o;mJ ppm”- ,:;.,.“;p;;; 

,;;j;pg$z~i;t*~:,. :: ‘, : 
;, 

::, 

350 ; 0 *pb .,~~~,:,~~~~~~, 

~, ,’ ” -- ,,i ;‘” 
; ) I ;. 

*:;,.:~,~j,~*; ., 

:;."y;:~g~;j~;"~y: :; ,:, ', :_ : 
1.98 ppm,, 

:,-i, ~"e,:*;;; .+ ".-“I +x.>*:; ,w, ,, 
$'::#p*,~<*: b#g<,y, ,,( ,,: ,, 
~?,~~~-;~;("E-~~,~rr ',, ,:y:,.,i.;$i;,' 

,, < 0.10 ppm ,:,;g ?g;g& 'Y. ;>F$; ,,,, "ch.r?: ,,. ."?',:.:.j,: ,L i, j,~ 

,: 
2. . 6 pp; ~~;g:,$:~j: 

~,,~~:./,:~;;.>,,' ,,?\,,. 
< 0.50 ppm 

I*";: -,;:<, ,,:~,~~.~,. ~, : : 3:; ';, -‘- 



2, ‘;,, 

, INC. 
ALITY CKNTER BOX 280 
:R CITY, PA 15748 

,, 
,,, ,, 

DATK; 06/10/92’ 
WASTKR YARNKR NO.,. 123213 

SAKPLK ID: ABSALOU SKCONDARY CRUSUKR RKJKCT SPLIT 

AFINC CO: PROJKCT 3DDOlDl TASK 2.4 
LKD BY: CUSTOHER PROVIDKD GROSS VKICHT: 
SAWPLED: DATK RKCKIVKD: u$/za/91 

P ID; POYDKR RIVER BASIN AS-RKCKIVKD COAL 1.30 SINK~~CRUklKD 'TO 1OON IO 
At1 YKICHT PKRCKNTS RKPORTKD ON A DRY BAtIs ~~~INS~FFICIKNT KATKRIAL FOR 1.25, 1,30, AND 1.35:FRACTIiS: 

.~i 

.~' 
*CORRECTED REPORT-TBIS RKPORT SUPKUSBDKS ALt,;PRIOW.KPOF.TS 

CKRTIFICATK OF ANALYSIS 

,i.' 
,>,, 

KN SIZE 
RAVITY 

SINK 

EN 312K 
RAVITY 

SINK 

VKICRT X ARSKNIC BARIUH CADNIUN CBROKIUK' FLUORINK LKAD NKRCURY NICKKL SKLKNIUN S&VKR, 2INO- ANTINONY 
('I 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ‘0.00 0.0p, 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ,o.oo 0.00 0.00 0.0~; 0.00 
0.00 0.00 0.00 0.00 0.00 Q.DO 0.00 0.00 0.00 0.00 Q.00 o.Jg.:, 0 00 

43.74 3.37 5.83 ( 0.10 3.01 25;60 3.2k 420.20 2.71 2.43 ( 0.10 7.M, 4 oh0 
40.48 3.96 105.10 ( 0.10 4.52 40:*50 7.30 225.30 -----5.93 1.91 ( 0.10 1t.w:,c J.50 
6.86 1.2T 130,ou ( 0.10 6.90,, 85.60 11.11 240.90 8.10 0.86 ( 0.10 r.rcu 0.50 
1.70 0.80 219.50 ( 0.10 11.70 193,30 15.00 300.00 13.70 D.66 ( 0.10 14.801:, ( 0.50 
1.96 4.09 388.80 ( 0.10 23.60~ ,169.80 45.50 310.00 21.80 4.36 ( '0.10 150.00~,, ( '0.50 
5.46 2.69 635.80 ( 0.10 < 0.10 -(8,KO 39.60 139.80 ( 0.10 3.34 .(~ 0.10 ,,115.00: ( ~0.50 

,, 
CUUULATIVK RKSULTS 

.~ ~(,, 
,;. ,,; ,(, 
i ,,, / 

YKIGBT X ARSENIC BARIUH CADNIUN CEBOH~~++KIIXNK LKAD NKRCUUY ~:NIG~Kt SKtKNIUa-~;~sItVKR'l-, ~ZIN@@NONY 
,.,, ~,',,, 

” I)& q;()o 
(I:]: 

0.00 0.00 0.00 0.00 0,oo 0.00 0,oo 0.00 ‘::‘:‘o,oo ,:,, o,o$:;; ,‘:o,oo 

0,uo 0,uu 0.00 0.00 0p: ~y;oo 0,oo 0. o,o 0,oo 0.00 0.00 :,~,, 0.00’ 0.00 
0.00 Da00 0.00 0.00 o;oo -i.:,,::!ojgy) 0.00 O,oo o,.oo 0.00~ ,~;,:‘U;~DU~~<+:, O.Ooj:~~~;;~~:O.OD 

43<J4 3.37 5.83 ( 0.10 3 i:t?-:; :_c, ,$~$O 3.24 420,;2* 2;74 
,84.22 3.65 53.69 0.10 3*lr,:?::::3&@lb 5i19 326152 4,;28 

:2,43,i:,~~~.~,‘p;lU. jB: 7.2~:“~:;‘0.50 
( :, 

9 1.4 08, 3 .4 I 59.44 0.10 ,' 3m@gg,: 5.61 320.66 “‘,’ 4.19 
2. l$:; ,i-:': 0.10 -;,: 12. rg*:: g 0.50 

(. 2.08 .$;:11,10 ,~$12.~a;:..~~ 1:0,50 
92.18 3.43 62.31 '< U;lD ([,E:g+~+; 

(~#&&$j%;$$ 
5.81 319.69 i.94 2.05 ~~;&,j. 10 Y$$.~ ~~&:+p, 50 

91.54 3.44 68.45 ( 0.10 6.55 319:%1 2.1U,~,,~:O,lO -i:.-Y(,s‘~:~~:~~D,r50 
lOO.bO 3,40 99.42 ( 0.10 ,~&f;;;zp ~,;&&S~, 

‘;::$;06 
!;24 309;yo ,::,,~~,$.38 2.19 ‘~~,&lqlO ;;j::,: 23 j&~~ ;, ;I), 50 

ALL TRACK KLKWKNT RBSUtTK'AZ@~$~T~D~ IN p~n~KXCKPT,TaoSpiIlmIcATKD,'BY 4 ~ltj~ll~~RB~a;'~pb "",,i:' 

ANALYTICAL RKSULTS ARK STATED ON A,DP.e@ 

,',' 
FOR YOUR FROTECTlON THHiS COCUMEM HAS ,,,i: 

BEEN PRINTED ON CONTROLLED PAPER STtiK :', '::, ,' 
NOT ".D IF ,cljJERED. : : ', ,;'i ,._ './i 
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Western Energy Co. 
Rosebud Mine 



CQ, INC. 
ONE QUALITY CENTER 
HOMER CITY, PA 15748 

GOULD ENERGY DIVISION 
PO BOX 214 

DATE: 06/10/93 
SAMPLE NO: 125583 

SAMPLE ID: WESTERN ENERGY RUN # 
91082001 SECONDARY CRUSHER REJECT 

SAMPLED BY: SPLIT 

DATE SAMPLED: DATE RECEIVED: Y/13/91 

OTHER ID: POWDER RIVER BASIN COAL TOP X 0 AS-RECEIVED COAL 

CORRECTED REPORT - THIS REPORT SUPERSEDES ALL PRIOR 
REPORTS IDENTIFIED WITH THE SAME LABORATORY NUMBER. 

CERTIFICATE OF ANALYSIS 
____________________------------------------------------------------- 

TRACE ELEMENTS 

ARSENIC 4.75 ppm 

BARIUM 40.80 ppm 

CADMIUM < 0.10 ppm 

CHROMIUM 3.56 ppm 

FLUORINE 37.10 ppm 

LEAD 4.98 ppm 

MERCURY 16Y.9 ppb 

NICKEL 5.21 ppm 

SELENIUM 1.56 ppm 

SILVER < 0.10 ppm 

ZINC 

ANTIMONY 

9.11 ppm 

< 0.50 ppm 

APPROVED BY-#- 

FOR YO”R PROTECTION THW DOCUMENT HAS 
BEEN PRINTED ON CONTROLLED PAPER srq 

NOT VALlD IF ALTERED. I ,: 



SiL STANDIWD LfWf?ftTORIES,INC. 

C.O., INC. 
1 QUALITY CKNTKK BOX Z80 
UOHKU CITY, PA 15748 

DATit 06/10/93 
HASTKU NABNKK NO. 1255113 

SASPLK ID: BUN 91OKZOOl YBSTKKN KNBKCY 
OPKKATING Co: PEOIBCT 9ODOlOl TASK 2.4 
HINK: SKCONDAPY CKUSNKK KKJKCT SPLIT 
SAWPLKD BY: CUSTOWKS PKOVIDKD GKOSS SKIGET: 1135.9 KG 
DATK SAIIPLKD: DATK KKCBIVKD: 09/13/91 

OTHKK ID: POYDKE WE& BASIN XAV COAL CSAKACTBKfEATION AS-@CD SAKPLK TOP X 0 
fCOPKKCTKD’ KKPOPT -TIM EKPOPT SUPKPSKDKS ALL PKIOE EKPOETS 

CKKTIPICATK OF ANALYSIS 

SCKKKN SIZK 
OS GKAVITY YKIGKT I APSKNIC BAPIUS CADWIUII CUKOSIULl PLUOKINK LKAD KKECUPY NICKKL SKLKNIUN SILVKK 

($1 
t1 l/Z”39 4.33 1.73 44.00 ( 0.10 3.53 43.20 4.34 102.40 4.94 0.91 ( 0.10 

( 0.10 3.411 40.40 4.112 103.50 5.08 2.01 ( 0.10 
( 0.10 2.83 40.110 4.13 115.30 4.13 2.21 ( 0.10 
( 0.10 3.lY $90 4.38 190.50 4.c3 0.311 ( 0.10 
( 0.10 4.01 29.50 4.82 113.40 5.62 1.66 ( 0.10 
( 0.10 4.111 21.90 6.90 ill.30 4,SZ 2.011 ( 0.10 
( 0.10 11.65 18.60 9.42 lS42!0 10.60 0.90 ( 0.10 

1 l/Z’ X 314’8Q 32.40 5.15 42.00 
J/4' I 3/U' 89 26.14 4.50 40.00 
318' se X2811 31.96 0.58 44.30 
2811 X IOOH 3.43 3.91 56.40 
10011 X 3251 0.115 4.30 30.40 
32511 IO 0.119 1.011 88.60 

CUIIULATIVK PKSULTS 
SCEBKN SIZK 
08 CDAVITY UKIGRT I APSKUIC SAKIUK CADllIUll CSKOUIUU PLUOKINB LKAD IIKKCUEY NICSKL SKL8NIUll SILVKP 

tti 
11 l/Z’89 4.33 1.13 ( 0.10 3.53 43.20 4.94 102.40 4.94 0,91 ( 0.10 _ 44.00 
1 l/Z’ X 3/4’8Q 36.13 4.15 42.24 ( 0.10 3.49 40,13 4.83 103.31 5.06 1.93 < 0.10 
314' I 3/s' se 62.81 4.64 ,41.31 
3/S' 80 I EBU 94.83 3.21 41.31 
zall I 10011 98.26 3.30 42.111 
10011 x 32511 99.11 3.31 IS.10 
3251 x 0 100.00 3.19 43.11 

0.10 3.13 40.16 4,1# 133.28 4.9z 2.05 ( 0.10 
0.10 3.14 39.46 4.65 15E.56 4.S3 1.49 ( 0.10 
0.10 3.11 33.11 4.66 153.29 4.85 1.49 ( 0.10 
0.10 3.19 39,Dl 4.68 153.48 4.85 1.50 ( 0.10 
0.10 3.24 39.31 4.12 153.15 4.90 1.49 ( 0.10 

ALL TPACK BLBKSNl fS KKRULTS APB STATKD IN pp.~BICBPT TBUSB INDICATBD BY t Y@.ICll APB IN ppb 

ZINC ANTIIIONY 

8.16 ( 0.50 
5.Sl ( 0.50 
9.111 ( 0.50 
4.55 ( 0.50 

12.40 ( 0.50 
29.90 ( 0.50 

z51.70 ( 0.50 

ZINC AWTIWONY 

8.16 ( 0.50 
6.09 ( 0.50 
7.31 ( 0.50 
6.42 ( 0.50 
6.64 ( 0.50 
6.84 ( 0.50 
9.01 ( 0.50 

ANALYTICAL EKBULTS AEK STATKD 011 A DRY SAS18 
APPEOVKD KY 

APPSOVSD BY 

FOR YOUR PROTECTION THIS DOCUMENT HAS 
BEEN PRINTED ON CONTROLLED PAPER STOCK. 

NOT “AU0 IF ALTERED. 



STANDflRD lQ6OfWTOt?IES,INC. 

INC. . . DATB: 06/10/93 
UALITY CBNTKB SOP ZUO MASTBE YAEWBB NO. 125591 
IE CITY, PA 151411 

ZANPLB ID: SUN 91082001 YBZTBBN KNBSCY 
SATING CO: PZOJBCT 9000101 TASK 2.4 
1: ZBCONDARY CZUSUBS ZBJBCT SPLIT 
‘LSD BY: CIJZTGHBB P%OVIDZD GSOSZ WGRT: 1935.9 KG 
B ZAHPLBD: DATB BZCBIVBD: 09/13/91 

18 ID: POYDBB PIVLIB BASIN PAY COAL CEAEACTBBIZATION AZ-BBCD ZAIIPLS TUP I 0 
ICOWBCTBD EBP0S.T - TEIS BBPORT ZUPB8ZKDBZ ALL PBIOE SKPOBTZ 

CBBTIFICATB OF ANALYSIS 
.__________________--------------------------------------------------------------------------------------------------------------------- 

FXKD WB ZIZK t314’ ZP 
NW 817.K 
:S.AVITY YBICHT X AMBNIC BADIUW CADWIUU CtlDOllIUH FLUOSINB LKAD lBDCUEY 

5 
1 
5 
0 
1 
J 
0 
i 
i SINK 

2.96 0.119 27.90 t 0.10 1.47 59.60 
66.53 4.91 28.40 ( 0.10 2.98 31.10 
15.12 5.a4 103.10 ( 0.10 J.Ik 33.50 
4.29 1.29 45.00 t 0.10 5.34 32.00 
6.08 0.57 82.10 t 0.10 11.90 SO.90 
1.95 1.89 106.20 ( 0.10 16.10 112.to 
1.21 3.01 141.50 ( 0.10 13.10 511.90 
1.30, 16.00 116.60 ( 0.10 11.10 51.10 
0.16 10.90 108.90 ( 0.10 23.10 49.50 

CUHULATIVB ‘BBZULTZ 

iI1 
3.36 158.90 
1.09 101.40 
3.90 116; SO 

10.90 61.10 
12.60 212.30 
13.80 299.80 
18.30 402AO 
18.90 %16.50 
11.40 kOO.00 

PBN SIZB 
UliICET X AESBWIC SABIUil CADHIUII cuuowIuB 

2.16 0.89 21.90 t 0.10 1.49 
69.29 4.15 28.38 ( 0.10 2.73 
85.01 4.84 42.20 ( 0.10 2,88 
89.30 4.61 42.35 ( OalO t.99 
95.38 4.41 44.91 ( 0.10 3.56 
91.33 4.36 46.13 ( 0.10 3.SE 
,98.54 4.34 49.38 t 0.10 3.94 

WICKBL SBLIINIUW SILVSX ZINC ANTIWOWY FLUOPINX LBAD KBBCUET 
(1) 

59.60 3,36 158.10 
32.24 4.06 103.66 
32.41 3.91 106.11 
32.45 4.26 104.26 
35.54 4.79 111.15 
3?.01 4.91 114.93 
31.34 5.13 1111.46 

2.00 
3.86 
4.10 
4.16 
4.93 
5.30 
5.59 

!lICKBL SSLENIUW ZILVBB ZINC ANTIWONP 

LOO 0.99 ( 0.10 2.u ( 0.50 
3.93 1.21 ( 0.10 3.93 ( 0.50 
5.19 2.06 ( 0.10 Z.SJ t 0.50 
9.43 0.69 t 0.10 9.18 ( 0.50 

14.90 0.63 t 0.10 16.10 ( 0.50 
23.60 2.09 t 0.10 16.10 ( 0.50 
28.10 9.99 t 0.10 14.40 ( 0.50 
19.10 20.60 t 0.10 20.60 t 0.50 
69.50 5.69 t 0.10 18.90 t 0.50 

0.99 t 0.10 
1.20 4 0.10 
1.36 ( 0.10 
1.32 ( 0.10 
1.211 ( 0.10 
1.29 ( 0.10 
1.311 ( 0.10 
1.63 ( 0.10 

2.12 ( 0.50 
1.89 t 0.50 
3.68 t 0.50 
3.94 ( 0.50 
4.92 ( 0.50 
1.96 t OS50 
5.01 ( 0.50 
5,z.a ( 0.50 
5.39 ( 0.50 i SINK 100.00 4.50 49.16 ( 0.10 k.14 31462 5.33 lt0.96 6.00 1.63 ( 0.10 

ALL TEACB BLBIIBWT EBZULTZ ABB STAT90 IN pp. BICBPT TIIOZB IWDICATBD Z9 t YBICII ABB IN ppo 

AWAL9?ICAL SKZULTZ APB ZTATBD ON A DEY BASIS APPBO’JZD 19 
I 

6 
APPBOVBD 89 & 4 

~1 - 

FOR YOUR.kROTECTIOf4 ,T”lS DOCVMENT HAS 
BEEN PRlNTED.DN CONTROUED PAPER STOCK. 

NOTVALID IF’ALTERED.” i- I 



,Q., INC. 
QUALITY CBNTKR BOX 280 

ONBR CITY, PA 15948 
SABPLE ID: RUN 9108iObj&TKB~: KNKRGY ‘::, 

PERAPING CO: PROJECT 9OQOlOl TASK 2.4 
:,::;.;2,,.1$., “i,, 

,,, 
INK: SECONDARY CRUSIIBR RBJBCT SPLIT ‘;,:I:, ‘, 
AHPLED BY: CUSTOHBR’PROVIDBD GROzS~~~$m:~;~ ~,~~.:,:~;~~j,9,: KG 

,,‘>,,Z’ 
: ; ,:., 

?&> I,,. ~lc:& ,,:;: /:, ‘:; i 
&:&&& ,2zJ~f<~~T+ :i ,.?,C<,<.,, 

:,z;;. :,, : ,,,, ;:;;:, 

ATE SAHPLBD: DATB tiKC&VBI&‘:; .,;;~S(I3/9J’ ,: 
:,:~~~$. _ :, ;~,~~~~~~:~~~ 1, ; 

,. : ,,,l_, ‘~,~~~~,, ‘,:),“::’ .-:;$: ;;;, ,, .:.,j, ,-,.._, <;y. :.& ,, ,,, -,:+;, ,~ :,,., ,i, ,.: ,;: ., ,, ., ., ,, ,,, .;,, 

TNBR ID: POWDER RIVBP BASIN PAY COAL CBAF.AC~B~&4TI~N:~Z~UBCD.3ANPLB-~OP X 0 -,, :., ‘,, ,:.‘, .,, 
tCOPRBCTBD BBPORT -TBIS KBPOPT SUPBiiid& jii Pifh BBPORTZ ‘,’ 

,,., 

,,,, 

________________________________________~-----------~---------------------------------------------------------------------------- 
,.,, 

FEED WP ZIEB 3,(,z~~~j~~& ‘, :; ,,> 

CRBBN ZIZB 
_I, 7<:+:;,,, 

,;::, 
,,, ,,,., “i”: .,,, ,~ i : ,):,;. 

B GRAVITY WBIGUT X ARSBNIC BARIUK CADII~~~~~~~~IU~~~~~~OBINK ::i$AD @&~&$+@KBL ‘$@NIUM. SiiiE’,;$ ZINC j(_ hii&., ;, : ‘;y&*<~::: : ,, ,, : ‘;;:;:,~,~~~~~,~;;.,“““~;,, ,, ,rp,gy:,,,i, :A... y,. ,‘. ~~>,., 

.25 ,6.25, ‘,, 0.55 29 . 90 ( 0 .I~~~~~~~~~~~~~ .; _, 

-30 ,j,)J,5. ,,, 2.00 31.10 ( O;,~~~~~~~~~~~ 

-35 JT.85 ‘:, I,95 31 ,50 ( d;:~~~:~~.~~~~~~~~-:: 
( 0; i~~~~“~~~~~~~:~~~. 

( 0 I l~~,~~~~~~~~~,~~ 
,. :&r$p~,~.f ,. 

( 0 ; l~“i,:~@ppj@ 

-40 
.60 
.80 
-00 
,45 
.45 SINK 

k.89 3.36 101.00 
.,,:-,1.24 ~, 1.19 69.10 

,l.Ol 1.91 219.40 
0.52 3.04 686.20 
1.05 6.82 359.10 
0.52 ,,,’ .Jl.50 223.00 

,:‘@;@g ,J4;rO ,~~~~o.g~:,;(,;,,~~0110~~~;.,:li.10 
.:j$&@;; iti’go ““$&f ;< 
&+&*;‘;~f, jl.# 

o;l*,~%z 2 O,J$ 

~,@~g~~;;~, g ,t& 
‘.y4,3cj,( ‘, o.lo,ii-;: 28.50 

6,44 t, o#Jo.:;;;,, 14*90 

CBRTIFICATB OF ANALYSIS 

CUUULAT~YBIBZULTZ 
CBBBN #IZig: “_:’ ~::,,’ 
K GRAVITY [YBIGET X;;@ZBNIC BABIUU 

.30 

.35 

_;:, 
61.10 ;.lp 1.86 31.51 ( 
84.95;;:;::;~1.88 31.51 ( 

.I0 

.60 
-80 
.oo 
.45 99.48 : 1.96 46.49 < 
.45 SINK 

ANTIUONY 

t 0.50 
<co.50 
t 0.50 
t 0.50 
t, J.50 
t ‘0.50 
< 0.50 
t 0.50 
( 0.50 

ANTIl!ONY 

t 0.50 
t 0.50 
( 0.60 
t 0.50 

,( 0.50 
t 0.50 
t 0.50 
t 0.50 
t 0.50 



STFINDQRD Lt76OWITOf?IES,INC. 

.a., INC. 
QUALITY CBNTEK BOX ZSO 
wta CITY, PA 1514S 

DATK: 06/10/93 
HASTBB HABNBB NO. 125591 

SAtiPtB IO: SUN 91082001 YBSTXBN BNBBGY 
PBBATING CO: PliOJBCf 9ODOlOl TASS 204 
:NE: SBCONDAEY CBUSSBB PBJBCT SPLIT 
$KPLBD BY: CUSMIIBB PBOVIDKD GKOSS YBIGUI: 1135.9 KG 
AT8 SANPLBD: DATB BBCKIVBD: 09/13/91 

‘UBB ID: POYDXP BIVXB BASIS PAY COAL CHASACTSBIZATION AS-BBCD SAIIPLB TOP X 0 
INSUPPXCISNT WATBSIAL FOB 1.25, 1.30, 1.35 AND 1.40 GRAVITY ANALYSIS 
~COEBBCTBD PBPOBT -fUIS PBPOBT SUPBBSKDBS ALL PRIOR EBPOBTS 

CBBTIFICATX OF ANALYSIS 

WiN SIZB 
i GBAVITY 

25 
#30 
.35 
40 
60 
80 
00 
45 
45 sm 

.EBBN SIZB 
I GBAVITY YBIGAT X APSBNIC BABIUU CADWIU!l CSBOIIIUW 

25 0.00 0.00 0.00 0,oo 0.00 
30 0.00 0.00 0.00 0.00 0.00 
35 0.00 0.00 0.00 0.00 o,oo 
40 0.00 0.00 0.00 0.00 0.00 
60 92.68 3.31 S.32 ( DoI0 2.46 
LID 95.21 3028 9.31 ( 0.10 2.62 
00 96.41 3.21 10.16 ( 0.10 2.79 
45 95.95 : J-30 11.23 ( 0.10 2.90 
45 SINK 100.00 3.31 51.91 ( 0.10 3.60 

PHD FOB SIZE znw x 1oun 

MIGHT X AWNIC SABIULI CADWIUW CEllOlWJW 

0.00 0.00 0,oo 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

92.68 3.31 a.32 ( 0.10 2.46 
2.53 2.14 45.40 ( 0.10 8.52 
1.20 2.89 126.10 ( 0.10 15.60 
0.54 1.55 95.10 ( 0.10 24.10 
3.05 3.65 1541.80 ( 0.10 22.50 

CUUULATIVK PBSULTS 

FLUOBINB LEAD WBBCUBY NICXBL SBLBNIUU SILVBE ZINC ANTIWONY 

0.00 0.00 0,oo 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 U.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 u.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

31.50 3.69 154.50 2.44 1.25 ( 0.10 10.00 ( 0.50 
96.50 12.ao lJY.30 %Z.OU 0.64 ( 0.10 114.00 ( 0.50 

122.90 15.60 200.00 34.60 1.45 4 0.10 69.20 ( 0.50 
101.60 32.30 102.70 51.10 5.114 ( 0.10 95.10 ( 0.50 
25.90 24.80 115.60 84.60 9.51 ( 0.10 110.30 ( 0.50 

FLIJODINB LBAD IMCUBY NICKBG 
(0 

0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 o,oo 0.00 0.00 

31.50 3.69 154.60 2.44 
33.23 3.93 164.04 E.95 
14.34 4.011 154.Cl 3.35 
34.12 4.12 154.33 3.62 
34,45 4.15 153.14 6.09 

SBLBNIUW SILVBP ZINC ANtIllONY 

0.00 O.OD 0.00 0.00 
0.00 0.00 -0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
1.25 4 0.10 10.00 ( 0.50 
1.23 ( 0.10 14.36 ( 0.60 
1.24 ( 0.10 15.04 ( 0.50 
1.26 ( 0.10 15.49 ( 0.50 
1.51 ( 0.10 18.3S ( 0.50 

ALL TPACB DLSUBNT DBSULTS ABB STATED IN pp. KXCBPT TIIOSB IWDICATKD BY : WSICII APB IN ppb 

ANALYTICAL BWLTS AR1 STATBD ON A DKY BASIS APPBOVBD BY 

APPBOVBD BY 

FOR YOUR PROTECTlON THIS DOCUMENT HAS 
BEEN PRlNTED ON:CONTROLLED PAPER STOCK. 

NOT “ALKI IF ALTERED. 



Sk STFINDRRD Lfl8ORRTORIES,INC. 

:.Q., INC. 
I QUALITY CKNTKK SOP 280 
IOHBB CITY, PA 15948 

DATE : 06/10/93 
llASTB3. UABNBB NO. 1255Y 1 

IPKKATING CO: 
IINX: 
!A!lPLKD BY: 
IATB SAIIPLKD: 

ITW ID: 

CEBBN SIZE 
‘B CEAVITY 

.25 

.30 

.35 
-40 
.60 
.80 
-00 
.I5 
645 RINK 

CUBEN SUB 
9 GRAVITY 

.z5 
-30 
-35, 
.40 
*SO 
.UO 
ml 
-45 
.45 SItIll 

SAKPLB ID: EUK 91082001 YBSTKKN IINBEGY 
PKOJKCT 9ODOlOl TASK 2.4 
SIICONDAKY CPUSRBK KKJBCT SPLIT 
CUSTOW2 PKOVIDKO GROSS YBIGIIT: 1135.9 KG 

DATK KBCKIVKD: 09/13/91 

POYDBK KIVKK BASIN KAY COAL CHAKACTBKIZATION AS-KBCD SAHPLB TOP I 0 
ItSU9FIGIKWT IIATBKIAC FOP ,1.25, 1.30, 1.35 AtWl,40 GKAVITY ANALYSIS 

1COKKBCTBD KBPOKT -TEIS KBPOBT SUPBKSKDKS ALL PKIOK KBPOKTS 
CBKTIFICATK OF ANALYSIS 

.___________________---------------------------------------------------------------------------------------.------------------- 
PHD FOB SIZB 1oow x 0 

YKIGUT I AKSBIIIC BAWlI CADHIUW CEBOIIIUH FLUOKIYB LBAD IIBBCUKY NICKIL SBLKNIU6 SILVBK ZIKC ANTIHOWT 
(11 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 o,oo 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

110.37 3.42 17.50 t 0.10 3.05 39.50 5.08 211.40 3.65 1.63 ( 0.10 110.40 ( 0.50 
1.30 0.16 66.80 ( 0.10 1.28 81.10 9.00 103.TO 11.10 0.15 ( 0.10 167.10 ( O&50 
2.Tl 1.12 54.10 ( 0.10 9.63 160.80 13.30 -150.00 11.80 0.51 ( 0.10 z99.to ( 0.50 
2.68 1.51 180.50 ( 0.10 25.W 200.60 18.90 102.60 32.10 0.32 ( 0.10 314.10 ( 0.50 
6.34 3.12 333.00 ( 0.10 3t.00 54.20 24.60 142.90 40.20 6.11 ( 0.10 630.20 ( 0.50 

CUUULATIVB KWLTS 

YBIGUT t AEWNIC BAKIUM CADWIUII CtEOllIUll PLUOKXliii LEAD IIBPCUBY KICtRL 8BLBNIUH SILVXP ZINC ANTIllOWY 
I’1 

0.00 0.00 0.00 0.00 o.po 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.08 o,oo 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

80.31 3.42 11.50 ( 0.10 3.05 39.50 5.08 211.40 3.65 1.63 ( 0.10 110.40 ( 0,50 
88.2? 3.18 21.91 ( 0.10 3.43 43.22 5.43 201.22 4.32 1.55 ( 0.10 115.47 ( 0.50 
90.98 3.12 22.9.I ( 0.10 3.61~ 46.13 5.61 205.52 4.12 1.52 ( 0.10 120.95 ( u.50 
93.66 3.01 21.311 ( 0.10 ,4.25. 51.13 6.04 202.57 5.52 1.50 t 0.10 1211.21 ( 0.90 

100.00 3.12 46.16 ( 0.10 6.39’ 51.32 1.22 198.19 1.12 1.80 ( 0.10 160,03 ( 0.50 
ALL TDACB KLKIIBNT RESULT8 AKB STATKD IN pp. BXCBPT TUOSK INDICATBD BY t HICK APB IN ppb 

ANALYTICAL KBSUtT8 ABE STATED ON A DKY- 81313 APPKOVBD BY I 

APPKOYBD 81 GhkM /$&f$y 8. 

FOR YOVR PROTECTION THIS DOCUMENT HAS ,,,‘,,2 I,:, 
SEEN PRlNTED ON coNTROuEo PAPER STOCK. 

NOT “AL,0 IF ALTERED. 
,:,, 



CQ, INC. 
ONE QUALITY CENTER 
HOMER CITY, PA 15748 

SAMPLED BY: 

SAMPLE ID: WESTERN ENERGY RUN 
#91G8ZGOl 

DATE SAMPLED: DATE RECBIVED: 9/13/Yl 

OTHER ID: POWDER RIVER BASIN CRUSHED TO 1GOM CHANGE IN RAW COAL 
SIZE DIST WITH CRUSHING 

CORRECTED REPORT - THIS REPORT SUPERSEDES ALL PRIOR 
REPORTS IDENTIFIED WITH THE SAME LABORATORY NUMBER. 

CERTIFICATE OF ANALYSIS 
_-_______-_________-------------------------------------------------- 

TRACE ELEMENTS 

ARSENIC 2.66 ppm 

BARIUM 44.10 ppm 

CADMIUM < 0.10 ppnl 

CHROMIUM 3.52 PPrn 

FLUORINE 45.30 ppm 

LEAD 5.39 ppm 

MERCURY 180.2 ppb 

NICKEL 7.12 ppm 

SELENIUM 1.07 ppm 

SILVER < 0.10 ppm 

ZINC 14.1 ppm 

ANTIMONY < 0.50 ppm 

APPROVED BY 

FOR YO”R PRoTECTlON Ttl,S OOCUMENT HhS 
SEEN PRlNTED ON CONTROLLED PAPER STOW 

NOT “AU0 IF ALTERED. 



SL STF)NDftRD Lfk3OfUlTORIES,INC. 

C.Q., INC. 0118: 06/10/93 
1 GUALITP CENTXB BOX X110 HASTBB YARNBE! NO. 125634 
AOtiXB CITY, PA 15148 

SAWPLE ID: BUN 9tOWJO1 YESTEBN ENERGY 
OPBBATINC CO: PROJECT 9ODOlOl TASK 1.4 
IIINE: 
SASPLED BY: CUSTOIIBK PROVIDED GROSS YBIGBT: 
DATE SAGPLED: DATE BBCEIVBD: 09/13/91 

OTHBB ID: POYDBB WEF. BASIN CBANGE IN BAY COAL SIZB DIST. YITE CWSEING. 
CEUSHED T@lDOH. ALL VBIGIIT X Oii A DPY BASIS 
tCOPBBCTKD BBPOBT -TBIS BKPOPT SUPBESXDBS ALL PBIOD BEPOETS 

CBBTIPICATB OF ANALYSIS 
____________________----------------------------------------------------------------.------------------------. .-. 

SCBBKN SUB 
OK GBAVITY UEIGBT X AESBNIC BABIUW CADNIUW CUEOGIUH PLUOEINE LEAD WEBCUPY NICKEL SBLBNIUH 

(t! 
t1ooli 3.17 0.81 229.80 ( 0.1D 3.21 21.30 1.20 56.50 5.36 0.10 ( 

SILVEB ZINC ANTIHONT 

0.10 3.50 ( 0.50 
1DDG X WI 11.08 3.34 16.30 ( 0,lO 2.53 25.20 3.91 l?Z.kO 5.11 X.03 ( 0.10 7.52 ( 0.50 
325W ID 25.45 0.13 62.40 ( 0.10 3.91 63.80 6.12 220.50 s.ta 0.45 ( 0.10 40.30 ( 0.50 

CUWIJLATIVB PESULTS 
~. 

SCBXBN 9121 
08 GEAVITY YPIGET X ABSKNIC BABIULI CADLlIUll CNBOHIUll PLUOKINB LBAD IIEDCUEY NICPBL SELBNIUI! 

('1 
t100ll 3.4Y 0.81 X29.80 ( O.lD 3.21 E4.3D 4.20 56.50 5.36 OS10 
IOOK P 32511 1k.55 3.22 26.24 ( 0.10 2.56 25.16 3.95 161.01~ 5.44 1.91 
32511 X 0 100.00 2.59 35.44 ( 0.10 2.91 3k.99 4.66 180.62 6.14 1.58 

ALL TPACB BLKGBNT BBSULTS APB STATBD IN pp, BICBPT TEOBK INDICATKD BY t YBII 

SILW ZINC ANTIllOllT 

0.10 3.50 ( 0.5D 
0.10 1.33 ( 0.50 
0.10 15.12 ( 0.60 

ABE IN ppb 

AUALYTICAL PBSULTS ABE STATBD ON A DKY BASIS 

I 

FOR YOUR PROTECT,ON THlS DOCUMENT HAS 
BEEN PRlNTED ON CONTROLLED PAPER STOCK. 

NOT “AUD IF ALTERED. I 



CQ, INC. 
ONE QUALITY CENTER 
HOMER CITY, PA 15748 

GOljLD~,,ENl$GY DIVIqION 
DO BOX 214 :::,: 
CRESSON, ,PA : !Zi.,6,30 
DATE : y &yj &$:: 
SAM~$;~~"$~;:~;~; Vi 2.$:$70' 

/.,., ,,., ', .I 
,,, 

SAMPLE ID: WESTERN ENERGY ;RUN 
#91082001;;SECONDARY &%iEti:REJECT 
SPLIT' ,,,'I' ',i,:' 1: ': :;"3,'% yf' 

SAMPLED BY;, *:iyj$c,., ,.~ ,: 
,+,;;z& ,,'~ ,, .'.s? ,. 

DATE SAMPLED: ,DATE ,REcEI~~~~::,9~1'3/91 

OTHER ID: POWDER RIVER BASIN AS RECD COAL 1.30 SINK 'CRUSHED 
.lOOM 

CERTIFICATE OF ANALYSIS 
----------------------------------------------------~---------------- 
TRACE ELEMENTS COERECTED REP.@S -:m This 

report ,supe,rSedes,::~~~~~l ,pr+r reports 

ARSENIC 
:,; 

1.67 pp& 

BAqIUM 
_ ,~.. ._- _ ~,. 

32.70 ppm 

CAnMrUM 

CHROMIUM 

FL&INE 

LfihD ~:’ 

!&$zUfiY 
: ,: ,~:-‘a _ .,~“;‘<$, 

~~?gm$ 
.j ,~. 

SE;LE@JM ,,,,, 
SmiVEf? ,_ 

zptc 

< 0.10 ppm 

4 .99 PytJ m.,; 

: 73.,40 P&i ,;: ; <” 

8.89 phii y;-:: 
,,,: 

284. 3 wb ,:,.‘I 

,:,, 11.00 ppk :,;:' 

1.40 ppm <, 

< 0.10 ppm ~' 

42.50 ppm 
,, ,, 

@iIM(jNY 

,. ,, 
.., 

FOR~YOUR PAOlE~~ONTH!s DOC"MEM n4@ sEEN'l?qwEq oqm$mLED PApER rnK;i, NOT VAUD IF:Aum!3. : c- ,,~.~,~, 

‘Z< 0.50 pprn' 
,. ;, 

*ppyy ;f* //q/ 

., ,~ ,.~, ,,,, ,, ,~, ,, ,, , ,,,~,, 



$LiL STFlNDFlRD~ LIWORflTORIES;INC. 

, INC. DATE: 06110193 
iALITY CBNTKK BOX 380 tlA#tKB YABNW NO, 125670 
E CITY, PA 157411 

,ATING co: 

LKD BY: 
SA!iPLBD: 

B ID: 

IAHPLK ID: BUN 91OBZO(Il YKITKKN KNKBGY 
PBOJSCT YODOlOI TUB 2.4 
IKCONDAKV CEUIHKK KKJKCT SPLIT 
CUITOWKK PKOVIDKD GBOl8 YKIGUT: 

DAtK EKCKIVKD: 09!11/91 

POYDKK KIVKE BASIN PAY COAL LIBKPATION. 1.30 SINK OF Al-RKCD IMIPLK CPUIKKD TO lOOIl. ALL JJKIGET X ON A DBY~BAIII 
INlUPPICIKNT WATKKIAL FOB 1.15, 1.30 AND 1.36 GBAVITP ANALVIIS 

OKKKCTKD KKPOKT - TBII BKPOKT lUPKKlKDKl ALL WOK llKPO8Tl 
CKKTIFICATK OF ANA11111 

KN IIZX 
BAVITY 

SINK 

:N IIZK 
!AVITY 

#INK 

YKIGHT X APIKNIC BAPIUII CADHIUII CflKO!lIUll FLUOPINK LKAD HKKCUBY NICKKL IKLKNIUW IILVKK ZINC ANTIWONY 

O.UO 0.00 0.01) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
U.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 o.ou 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

34.011 2.34 8.11 ( 0.10 3.01 42,OO 4.t7 290.01 3.01 1.37 ( 0.10 32.30 ( 0.50 
43.09 0.91 43.00 ( 0.10 3.44 55.90 9.01 300.00 8.46 0.54 ( 0.10 12.20 ( D.50 
10.03 0.64 Zti.80 ( 0.10 4.43 93.20 5.31 90.00 ~~ 11.76 0.40 ( 0.10 ILUO ( 0.30 
3.33 0.84 39.10 ( 0.10 9.03 138.60 6.32 235.00 21.70 0.43 ( 0.10 86.60 1 0.50 
2.51 3.56 134.90 ( 0.10 12.40 101.80 25.30 2?0.00 31.30 2.30 ( 0.10 7z.w ( 0.50 
6.76 5.69 au.30 ( 0.10 10.60 69.60 30.30 361.20 23.30 1.37 ( 0.10 145.10 ( 0.50 

CUWLATIVK PK#ULT# 

YKIGIIT X AWKNIC 

0.00 0.00 
0.00 0.00 
O.UO 0.00 

34.011 2.34 
77.17 I.511 
87 .-Lo 1.47 
90.73 1.44 
93.24 1.50 

100.00 1.80 

'BAKIUII CADllflJW CBKOllIUU PLUODINK LKAD HXECUBY NIClKL IKLKNIUW IILVKE EIWC 
(*I 

0.00 0.00 o.ou 0.00 0.00 0.00 0.00 0.00 0.00 0.0% 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Q.%O 
0.00 0,oo 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
8.71 ( 0.10 3.07 42.00 4.27 290.03 3.07 1.37 ( 0.1% 32.50 

17.86 ( 0.10 4.39 49.76 6.95 293,60 6.011 0.91 ( 0.10 30.00 
27.91 c 0.10 4.40 54.16 6.76 271.93 6.33 o.u3 ( 0.10 a7.93 
28.42 ( 0.10 4.58 Il.OE 6.74 270.51 6.98 0.83 ( 0.10 30.21 
31.29 ( 0.10 4.19 59.20 1.34 270.50 1.80 0.11 ( 0.10 31.36 
34.60 ( 0.10 6.18 39.90 8.110 276.63 8.98 0.91 ( 0.10 39.05 

ALL TPACK KLKUXNT KKtillLTf ABK STATKD IN %%. BICKPT TBOIK LNDICATKD BY I YBICN APB IN ppb 

ANALYTICAL PKIULTI AKK STATKD ON A DBY BASIS 

kfih!kL 

ANTIHONY 

0.00 
0.00 
0.00 

( 0.30 
( 0.50 
( 0.30 
( 0.50 
( 0.50, 
< 0.30 

FOR YOUR PROTECTlON THS DOC”MENT HAS 
SEEN PRINTED ON CONTROLLED PAPER STOCK. 

NOT VALID IF ALTERED. 
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AMAX Coal Co. 
Belle Ayr Mine 



GOULD ENERGY DIVISION 
PO BOX 214 
CRESSON, PA 16630 

CQ, INC. DATE: 06/12/,92 
ONE QUALITY.CENTER SAMPLE NO: 133983, 
HOMER CITY, PA, 15748 

SAMPLE ID: BELLEAYR SECONDARY 
CRUSHEfi REJECT SPLIT MINE SITE' 

SAMPLED BY,:, ,, ., 

DATE SAMPLED: DATE RECEIVED:,11/06/93 

OTHER ID: POWDER RIVER BASIN COAL AS-RECEIVED RAW COAL ,,;" 

CERTIFICATE OF ANALYSIS ;,:,, 
___________~__------------------------------------------------------- 
TRACE ELEMENTS 

,, 
ABSENIC,. 

BARrUM 

CAnM'IUM, 

CHROMIUM 

FLUORINE 

LEAD 

!-qyy~~:~~:~ ,: : U,', ,+I.'.'; i;j?~.,:; : : ,,.; 1: 

";T$!$FL ,,;.," 

SELENIUM, 

S,XI&&t ' 
,,',~ ,. ZI;pJ@ ', ,',:i; :: 

,,.:, .:f ?. 
AtjT-JMONY 

,:. 

,,:',',, : : 
: 

2.71 ppm 

18.8 ppm 

< 0.10 ppm 

2.91 ppm 

59.30 ppm 

2.43 ppm 

283.2 ppb 

3.88 ppm 

1.20 ppm 

< 0.10 ppm 

8.04 ppm 

< 0.50 ppm 

_, 

,., ,~ 
,;:.~+:‘;y,::,.: 

,.~~ 



1, ,: ,‘,, ,: LftI3Ot?EjTtii~~@K. 

,Q,, INC. 
QUALITY CENTER BOX 280 

OKER CITY, PA 15148 

: ‘: i ,~,Z”, ,:,I,, 

errs: ‘;;~~~~6/09/92 
HASTKR N@NLWNO. 133983 

SAUPLE ID: RUN~911023d~~~~KLLEAYR 
PERATING CO: PROJECT 90D0101 TASK 2.4 ,, 
INK: 
AHPLED BY;, ,CUSTOHKR PROVIDED 
ATK SMPLED: 

CROSS. WGH~i;.’ .,., _I, ., 
DATIW!~~~~VK;‘~ 1!/06/91 

,,,, ,, 
TUER ID: POYDKR RIVER BASH PAY COAL CB&ACT&@TJOH AS-RECD SAKPLE MP X 0 

NOMINAL 6 TONS. ALL YKICIIT X,O~~.~A’:D!&S~2XS. 
*CORRECTED RKPORT-TBIS REPORT:~SUPER~~DES JLL ,PRIOR,REPORTS 

CERTIFICATK OF ANALMS ,::,‘~ 

CREEN SIEJ: 
R GRAVITY;’ YEIGBT X 

,. ,, 

ARSENIC BARIUK CADEXUK~~~.~~C~~OHr~~~,-:FLUORINK 

1 r/zYQ.i:-:~, 6.44 5.49 
1/2’,X,3/i,:SQ 31-k? 3.11 

/I’ X 3/&<Q 21.3V 1.15 
18: se g3u~ 36.13 1.84 
all x LOJlc :~ 0.12 2.85 
Doll ,X :326U 0,15 2.10 
25w:X D ,~’ 0.11 4.66 

LKAD liERC,l!RY 

1.88 
2.31 
2.25 

‘,2.14 
3.51 
1.21 
5.22 

3tq30 
2q,:ro 
2 @# 

. 32130 2t$;,lo 

5f4.06 
2g; 30 

NICKKL SELKNIUU SILVBR;,, :::::ZJllC ANTIHONY 
,,., 

4.38 1.11 ( ~&&tj ( B;56 
3.39 1.12 ( o,l~o~;~~~.::;:ii24 ( 0.50 
3.29 1.01 ( :,8.10’,,:,;~~~,1.53 ( 0.50 
2.11 1.21 < : : Bi lo~:::,!&iJl ( : ;o. 50 
5.55 1.12 ( ~~‘o,lo”,~~.;;,~s~Eo ( 0,.50 
1.63 1.68 ( ‘:o.lo~~::‘i(Q;90 ( 0.50 
3.69 1.91 ( 0.10 ,,~31~#J ( 0.50 

.,,, ,,,,, .*.::.z;;;,‘: c:, :, ‘F’ ,,I 
,, ;f,::-;, ,CUUULATIVK~RESULTS : i:,y,. !,~~~:~<;:~~~~: : lyi,c;.& 

CREEN:SIEE, 

_,::,. 

P~~RAVIT~~~~~~~“:~:~~KIGBT X ARSENIC : BARIUU C~DKrU~;~~~~~~~~~~~~:~pLUDEXWE ,<., ,’ :‘I ;i::/,!, ,*3,>*.. 

1 ,,:~,i’~~~~~~~~~-‘:,, 

: ‘:: ~?~~$p&$ ,~~‘~~‘~;,~, ;‘, ; ,: 
:’ LEAD NICKEL SELEHIUU ;s~LyB~~~~~~~~~NC All7JHONY 

6.4 ( 5.49 15. II 
;“:“‘;:: ,:. :,&p:: :;:;:;~:, : ,, ;i,, 

( 1.88 
1/2’~.x:3~f:“sQ, 3Y,$l 

( ‘~~:@$&$&: j2iSO,~‘:I.~:I~EO 
4.01 25 , 32 

/i-~X-j&‘~ 62.28 ,I,*$ 
( <.f.;, dl,l~~~~-,:,.~~~~~ir,,:.:;,~. 5~ ;,,g ,:, ,: ,,_ :,>A-ipq<.<: l,,,:,. :: _ ,,, 2.24 

19 ,( 0 ( ,,2.24 
/a,! ‘Sf~@jl@ 99.01 2.50 16. I3 

,::o. @$g:+ ~~~g~~;;:~ : :@ , ( ( 
( ,:9;;,,~,~~~~j~~~~~~~~~~~~~~~,, 5Jja 6 2.20 

811:X: IOOlt~::, 99,.13 .‘2.50 16 , II :, 2.21 
OOK X’:3@&: ‘, 99.88 2.50 

( ::&&I$,~; ~,:,12;1;~,;~;,,56: 15 
16.10 ( ,::,:o,n~~~~.~~~:j,:~~i,~~~,_‘, 56, 1, 2.22 

2511 x.,0: .:~:?;: 99.99 2.51 ‘, 2.22 ,. > 
16.11 ( ,~.~.~~~~~~~~,~~~:~;(~~~-: j$;lJ 

<:, ,,, ::<:+#<.:<,, ,.;,:,.; ,:, .,,, ,,, 
,i>!‘, ;~.+,t:$,~:; I ,c,: : ; .~’ 

:.,.<,~:.>z& . :: 

js38 ,1.11, ( ,:~.;o.i~~~~~~~~~, (, J.60 
3.56 1.22 ( 0.50 
3.15 1.15 

( :,o, lf;;;;z:;j,:FT 
( o.la,,<;< ?,f5 ,,,. ( 0.50 

3i18 1.11 
3:.i9 1.11 

( o.q~;;&31 ( 0.50 
< ,,’ o.toi,,-~;~~.,,:s,ls ( 0.60 

3,zo l.lY < o,lr~:~:::~k&jl ( 0.56 
3.20 1,1* (‘,:“,o,.l~,~~~~~~:2,5,( ( 0,50 

,.;,,,:. ,,, ,,, 

ALL TRACE ELEUKNTS RE~~L~~~~6TA~ED~~IK pp. KXCKPT TBOSE INDIC$?ED BY t YBICU ARK Ill ppb ,,<t; :,,~, ;,, : 

ANALYTICAL RKSULTS ARE STiTX~~~~~~~~aT.;BAS~~ 
,: ,.,, 



!j 

STC1NDQRD Lfl6ORflTOf?IES,INC. 

J.0.. INC. 
1 QUALITV CKNTBK 80X 280 
1onIN CITY, PA 15118 

IMU: 05/10/93 
Ii18188 YAKNBB NO. 133981 

ZMPLK ID: BUN 91102301 BBLLSAVK 
OPKBATINC CO: PBOJKCT PDDOlOl TASK 2.1 
MINE: 
IAHPLKD BY: CU!TOllKK PKOVIDKD CR058 YBIGllT: 
JATK SAIIPLKD: DATK PKCKIVKD: 11/06/91 

)THKU ID: POYDKS EIVBK BASIN BAY COAL CHAPACfKFiIZATIOW AS-PKCD SAKPLK TOP X 0 
NOKIWAL 6 TONf. ALL RKICUY I ON A DE1 BASIS 
FCOKKSCTBD COPV-THIS SKPOKT SUPKSSKDKS ALL PPIOK EBPOPT9 

CWIFICATK OF ANALVSIS 
._--------________-----------------------------------------------------------------------------.------------------------------------------. 

FKBO FOB SIZK t3w 8e 
U?UUN SIZU 
JK GSAVITV VBIGHT I ASSKNIC BAlIUS CADHIUW CUKGHIUH PLUOEINB LKAD HKKCUKV NICIKL SKLKNIUS SILVKB ZINC ANTIIOS\ 

1.25 30.18 3.68 8.09 
‘.30 62.15 3.a 29.30 
..35 4.06 1.15 16.10 
I.40 0.91 1.31 Il.20 
.UO 1.15 1.84 334.30 
.80 0.16 2.03 3k1.30 

(tl 
( 0.10 1.24 124.10 la16 335.10 2.85 1.43 
( 0.10 2.13 30.00 2.11 281.20 3.11 1.13 
( 0.10 5.66 34.90 5.91 591.10 (.I1 0.71 
( 0.10 15.20 11.80 12.40 369.50 10.20 0.64 
( 0.10 19.60 TO.60 211.60 532.90 15.80 Dal8 
( 0.10 22.80 90.60 11.10 411.90 11.10 0.84 

0.10 3.15 ( 0.50 
0.10 5.49 ( 0.60 
0.10 ll.CO ( 0.50 
0.10 104.50 ( 0.50 
0.10 31.60 ( 0.50 
0.10 39.80 ( 0.50 

1.00 0.05 2.79 269.60 ( 0.10 22.10 111.90 36.00 686.60 24.00 1.u ( 0.10 65.40 ( 0.50 
?.15 0.01 8.W 231.10 ( 0.10 125.80 93.10 50.00 losi.10 119.80 1.83 ( 0.10 1325.90 ( 0.50 
8.45 SINK 0.01 6.71 498.60 ( 0.10 151.90 118.60 21.90 194.20 16.90 I.111 ( 0.10 153.10 ( 0,50 

CIULATIVK BKfULTS 
‘CBBBN 3128 
(E GSAYITY UEIGAl I AESBNIC IJAKIGU CbDllIUU CltDGllIUN FLUOBIWK LUD HBOCUPY WICKBL SlLBllIUW 

(II 
1.25 30.78 3.68 8.09 ( 0.10 I.24 121.10 1.16 335.10 2.85 1.13 
-30 93.53 3.51 22.32 ( 0.10 1.8k 60.91 1.80 301.15 3.01 1.23 

1.35 91.59 3.13 22.09 ( 0.10 2.00 59.1111 1.91 313.16 3.11 1.21 
I.10 98.55 3.41 21.31 ( 0.10 2.14 59.13 S.01 314.02 3.18 1.20 

SILVKE ZINC AHTIKGHI 

0.10 3.95 ( 0.50 
0.10 4.92 ( 0.30 
0,lO 5.20 ( 0.50 

( 0.10 6.19 ( 0.50 
.60 99.11 3.39 25.91 ( 0.10 1.34 59.86 2.38 316.51 3.33 1.28 ( 0.10 6.47 ( 0.50 

I.80 99,117 3.39 EC.I8 ( 0.10 2.31 59.91 2.10 316.69 3.35 1.20 ( 0.10 6.52 ( 0.50 
l-00 99.92 3.39 26.60 ( 0.10 2.38 59.94 2.42 316.811 3.36 1.20 ( 0.10 6.55 ( 0.50 
,.!5 99.91 3,39 26.62 ( 0.10 2.39 59.9k 2.52 316.95 3.31 1.20 ( 0.10 6.68 ( 0.50 
,.15 SINt 100.00 3.39 26.95 ( 0.10 2.50 59.98 2.41 315.17 3.42 1.20 ( 0.10 6.111 ( 0.50 

ALL TRACK SLKHBYT BBSULTS APB STATBD IN pp. KXBCPT TBGSK IWDICATBD 81 t MICU AKB IN ppb 

AWALITICAL SKSULTS AF.8 STATED ON A DPY BASIS 
APPSOVKD BP I 

FOR YQ”R PROTECTlON THIS DOC”MENT HAS 
BEEN PRINTED ON CONTROLLED PAPER STOCK. 

NOT “AUD IF ALTERED. I 



C.Q., INC. 
I QUALITV CKNTKR BOX 280 
IIOHKR CITV. PA 15118 

i;&B : ‘; ,j@; IO/j2 ,. : ,,,;, ,,, 

,,,i?!$TKR Y@~ NO. lj3983,, ,,: 

:~,~~~~~~~~~,: -i;,: ‘-~::~.:~~~~~~~~~~:i 

.~~~~~~~~~;’ .:,f;. 
,,‘,,,’ ,,,,,,, ,;,: .~ “..:” ‘,G :; : “j ~$ypj;$ ;.j;; i” 

,. ,” ,,,,., ,: ,.,, 
BKLLKAYR ,.:;: -‘;;$&; ; ;;;; 

,? ,‘~.;,;*;$z~,~;; ‘-‘:,; 
,~ 2::: :‘. :,, ‘; ., ; ,,., ;*,, 

,;,y;;;;+:5 ,,,, ,yx i,; / SAHPtK,,,ID:“-RUN~f31103.$ 
OPKRATING CO: PROJECT 90DOlOl TASK 2.‘1 i 
UINE: 
SAHPLKD BY: CUSTOHKR PROVIDKD ,GAQ;S v~IG~l: 
DATE SAHPLKD: ,,;,oATs RKCKI$ 

., :,’ 
,,, 

~m/o~~$~:, 
,;,; ,:;:g,:, .T ,,; 

‘: -,i:_,.~:,,:i _, 
,:... .i,; ,,:, ~.,~:~.~~~~~~~~~~~~,,;~, ~,:.,?K, ,~:l:~,~i; :,, ‘,, I,. ,) (__ ;;,: y’,::.~,a.*,$;-;i ,,,,, .,,,, +>:: :i ;.. ::,., 

,,>):,,I ,,~:f., ,r,*. ,*.: .: .i, ,.,, I” :.: :, mw&.-i*i~~&,~, :;&&~: ,:&$ : ‘,: 

OTHER ID: POvDKR RIVER j@IN RAW COrL.,,CBbPACTKRIZbTION A$yRKCD~~9AUpiK TO&‘f:.;: 
‘,‘, ,,~ ~:~~~‘~~~~~~~~~~~~~~~,~~~.~,~‘~~~~~~ ‘2 ,,:,; 

., . . 1 ‘:“,,;~>$, y;,, :, 
NOH~AL 6 ,,m!49;;;ALL vKIGaT:;x-d~,~:r,DRV;:~rsIS 

,, / :‘: : ,:, ‘.,+*+zsp ,Z’.$ 

tCGRg~CT~D’,COPy:~~~I$ aePok~~~~~Pi~u$KDKS~~~~L pfiI()a p&@ ~” ) 
,, ,,,, ,,~ ,,.,., ,,,,. 

.XKRTrFICATK OMfl~LYSIS ; ;‘;:: 

‘~- ‘; !I,:,;i;, ’ ~:, ,.“y: ;: : 
i, ‘, T;yl:ii :,:, ‘: 

-----------------------------~,~~------*----~-~-------~~~------------,---------,--~~:~~--~~------------~-~--,~~-------~~------------------------ ,~ I, 
FKKD’ FOR SIEK : 3tisQ, x 28i 

,. SCRKKN SIZK 
OR GRAVITY BAR@ ,: .::G&U :&RO9Ijk FLiOjlNg ,“i::.‘. ,, :, 

L@ ,;’ “KjiFRV 
stl ;;j;,: ‘Jf&*b:, 

1ia;:,, :1&10 ,‘I 
6 .@,;~9s,gf,, 
6,1,2;“,, ilb;ji 

14 g.‘.. .::Q&ql ,. 
11 ;,w 5@ ;$J 
ei/ji,‘~ ,,$i’i,zo 

22196:: .j2yic.$O 
4l.$D;;~;, ‘;&SO ‘L.,, 

.,,,., ,, 
: ;j,<‘;:‘) .+ :.,,, ,~I. 

,-, 
vKIGUT:, X ,ARSKHIC,, 

30;i3; ” ::L 

60.12, 
~i;p ‘, 
MY’, 

(j,& 

1.5,: 

ti‘i$ 

:r.si,, 
2.35, adi, 
0.53 2.59 
0.13, 4 40 
0 . OJ 4.90 
o;oj z;: p,$o,, 

NIC@b $W$IUK:. S~LVKS 
~~~~~~~~:::~~~~.~~:,; 1; .:: 

.,.,, J.68 C” ‘, c,:- 0.10 

2INC ANTIWGN 

1.25 
1.30 ( 
1.35 
1.40 
1.60 
1.80 
2.00 
2.45 
2.45 SINK 

SCyl~, SIZE 
OR GRAVITV 

1.25 
la30 ,’ 
1.35, 
1.40 
I.60 ,’ 
1.90 
2.00 
2.15 
2.45 SINK 

YKIGNT:;X y,ARSK~I~,: 

30;ij,“: 1,$$ 

li’r,~“~~~~,~~o;lo,~~~~~ , ii:, & 

g:,~~‘;&D;lO ;;;- & $a:!,: 
t~$~y<,~“~~,.lo ,$,,‘, “r,ij:, ; l& 
5 ,jj’;,;~:,~f;lo :‘;;‘,,:: 6 js’;,: &yg 

15,,~o~,~~~~~“~o.;,o ; ,,“; i3,$ ,p& 
201,2~:“3j~10 :::;,,j;:, lI,jd 

121 60 i~:‘~~ollo ‘: 31.80 
91.+0 
82,.tD~ 

FOR YOUR ~~ECTloN,r~,s,ooC”M~~~~~~~~~~, 
%ENPRlMED,ON, COiQROUlD PWR STG$K<;~;~~: 

,,>:$,.;;i, 

,‘;:;I 

“, ‘,.:,:, r,:: :A:; 

.~ NOT “Au0 IF ALTERED :-t,::, ;ii,.r ,:. :_ ,,,. i :, Lo;;,, ‘,’ 
‘-j “_:“, j;;:, 

,,\ :. .I,:, : .“;: 

4.96 ( 0.50 
6.00 ( 0.50 

2’1.00 ( 0.5c 
22.90 ( 0.50 
24.90 ( 0.50 
42.60 ( 0.5r 

125.70 ( 0,51 
135,10 ( 0.50 
805.10 ( 0.5( 

_i;:‘: 
.iR 3 : ~5s~ ., ,~’ ‘, ,, 

LW:HK@iUR~; ‘NIGI@i ,‘~;sei~~I~a’~‘.-siLVKR’ 
:‘$;z;: ‘,,, $$j 1 ,; :,,, 

i*f$i;‘:?$fs;.o 
;:::‘:;-:~;;:‘:, ,;;:i;;.;, 
f;i9~ c,..:, :diB~ :(,,: I,lo ‘, 

2INC ANTIWOl 

4.96 ( 0.50 
5.65 ( 0.5( 
6.64 ( 0.5( 
6.91 < 0.50 
7.33 ( 0.51 
7.52 ( 0.51 
7.61 ( 0.50 
T,19 ( 0.50 
8.11 ( 0.51 



II 

‘, i,,,,, ,,.i,“,, .,,, ,, 

:, ; 
!., INC.,,/X ,’ ,,’ ,“‘I, ,: 

IUI MTP CENTKK BOX 280 ‘.“‘~’ 
” 

IBR CITY,: PA, ~15748 
SAlPtE ID: 

NATINC CO: PROJKCT 90D0101 TASK 2.1 

iPLKD BT,:: + ,” C$~Ot@ PR,W~)~D,~~- 
,‘K SANptED:: ,’ ,.. ,’ :i ,,,: 1 ,,,:,, 

;,~TANDkM LtXJOt?fITORIES,INC. 
,.,,.’ 

DATK: :, 05/09/32 
WASTKR’YARNki. NO. 132383 

RUN 191102301 BELLKAYR 

GBOSS,$y~~,,.. il., 

DATE :R@KI~KUj 11/06/31 
.) 

_, ,,,,i 

‘BR IO: 

T . .._ .,.,,‘ _. . . 
~~~~‘POR.i13j, 

. :.I 
1’;$); & ,60 GRAVITIKS, ), 

cBf$if@fop rlALY& 
: 

~AL’.CEAR~~~B~~E~;~~~H AS-K!&0 SAUPLK TOP X 0 
WT,,;$ O,, ;& ,jd;$$, 

:_ : ‘,: ‘:, ~““:i; ” (,‘;y, 

IK~~~T”sUP~~~~~~~:G~~PRIOR REPORTS .~,.!., ;“:y ., ‘, ‘: ,, > : ,. .;::~ ;,:,j 
:, .‘,?’ 

,,:;,: 

FKsl)‘jORI $iK 281 x 1OOK !, 
‘,KKJ HZ!;; : ,,., ,’ ,;,f::;: i ~,’ 
&,ITY”:- ~:ff$iiBT:Z AKSK,l~c“‘~“‘fARIU,, CABKh ‘CfkikfUH FLUORINE LKAD WKRCUiY NICKKIc SKI&l% ‘sriVEK 

,,( ‘$ :I I:<: :+j, +#,#i:, 6.62 ( 0.10, +02 52.20 5.87 400$0 ,‘j.O6 :,l~.gt <’ ,‘O.lO 
0 ,’ ?i.,T6 ,;?,$ 8.80 < 0.10 ~, :g95 56.20 1.96 279p 2.66 “;!::izg (-;,OilO 
15 oioo oioo o*oo 0.00’ ‘0.00 0.00 0.00 o,oo 0.00 ,r.oj, ,,,o.oo 
0 0.00 jr00 0.00 0.00’ :;‘;O;OO 0.00 0.00 -0;)o ,o.oo 0.00 6.00 
‘0 0.00 0.00 0.00 0.00 ‘0.00 0.00 0.00 o,oo 4.uo ;o.oo 0.00 
80 4,29 2.29 100.20 ( 0.10 :10.50 16.60 20.40 rwy 12ldO 1.33 ( 0.10 
IO 32.10 134.50 32.00 631110 23,JO ,1.24 ( 0.10 
5 12.90 ( 0010 2@0 81.80 30.60 

sINR’, I.;‘.,,,, :Lo;ir, :,,‘y*50, 
806~~:an” ‘32,:10’, ‘:,2.U ( ‘0.10 

5 ,j,,to ( 0.10’ ‘y. 36.10 43.00 62i;5b’ lls;rd’ =3.04 ( 0.10 
,, ,~ _,., ,. ,,. 

““: CUNUL~JWl@UtfS 
,.:, 

‘0 ‘::.‘;‘:9j;50, >$$2’~:‘,’ 9.76 ( O,l,O 
I5 .>‘!,’ ‘~:t$Jgo ; ::,$@ ,,~ 8.76 ( 0.10 

ZINC ANTIHONY 

32.10 ( 0.50 
25.10 ( 0.50 
0.00 0.00 
0,oo 0.00 
0.00 0.00 

52.30 ( 0,50 
146.90 ( 0.50 
230.10 ( 0050 
884.20 ( 0.50 

ZINC ANTIUONY 

32.10 ( 0.50 
25.83 ( 0.50 
25.83 ( 0850 
25.83 ( 0.50 
25.83 ( 0.50 
26.99 ( 0.50 
21.94 ( 0.50 
29.37 ( 0.50 
35.61 ( 0.50 

ANAi$icAL ;kKSULTS ARK STAiKD ON ‘i”BRY BASIS 

,,, 

Fm:v*UR~mTECTIQN THIS ccc”MENr He3 
BE# ~R~E~~OtJ CON~~WDPAPER STOCK. 

.~ i, ~‘:,NoT “AUDWALTERED 

$, 



:,: ,r-- : +>,:, .I ,, 
:5: .,,. ‘, ~,~<:.,,:: ,,,, 

.:~..,\; : ,:,,,~J;: ,, ,<(i;’ 
:; &~,; ,..., ,,‘,‘” 
i& ., ,., STRNDMD LFI~OfUlTORIES,INC. 

12, INC. ,, ::I:: DATE: 06/10/92 
IUALITY CBNTKR UOI 280:: ~:" 'i KAiTER YARNKR k0; 133983 
MR CITY, PA 15948 ‘i ‘,, 

: SAHPLB ‘ij: RUN t91102301 U,&KAYP 
lRAtING CO: PUOJKCT 9ooolol:rrSS,2;1~.~. ,,, 
IK: 
IPLKD BY: CUSTOKKR,;qRGv.rD~D_ ,,,,, : : GROSS VKIGETj ‘, ;~~ ” 
IK SAHPLKD: 

; ;$ ,, ,>>, ;’ <,, I ,, 
;,,,-;~~,,‘~~~“:~~~:.‘~,:,: :‘~.>.,::;,:,. :,, ,. DASK, RKCB[TKD: ~~~::,j’:ll/O~/91 ..,:, 

,,,~ ;, 
‘.:;: ‘, +;, ,:::, :, 

IKK ID:, 
i, ,‘,r.!~.T<,,~~y~, .<,. < ,,, 

POYDKR RrVK~;~~~~~ii‘RbR~:~~~L C~ARACTKRiKATIo~~.~S-arrcn SAUWTW i 0 NOUiNk 6bTONS. ALL VKICRi X ON A DRY BASIS 
A,,,, “nGNrxid~~~~Ry::a~~Is ,, ,, ,, 
tcoRRKcad~Rli~~~~~~~IscbdP~asKbKs ALL iRI(,a @PORTS, 

INSUFFICiiiT:i~fi%iL ihlK i.25, 1.35, 1.40, 1.60, AND 2.45 GRAVITIKS. 
GKi$%lfK 0p;iNALYSIS 

~---.-------..-...-----------,-~----------------------------~-------------------------~-------.--~-------~--------------------..------ 

,fKKti:,F’bi:;$ILK ,’ 10011 I 0 
LKKN SIEK ,: ,, 
GKAVITY VKIGBT X ~A~SKlIC~:~,.SARIUK CADUIUU CUROKIUU FLOORINK LKAD:, :dfKRC~,~Y ll&HKL SKLKNIUH SILVKR ZINC ANTIHONY 

.‘. ,, 

!5 

iI ,‘~ 

15. 
0. i 
io::, 

:0 
IO 
5 ., ‘, 
5 SINL 

!KKN, SI,EK 
GRAYIIY 

0 ‘,~ 
It,:, 

0.00 ‘:::.;+.J;o&:,~, 0.00 ,!I.00 
*6,2g’ :,f:;;l&,$$~:::’ *yq ( :0;10 
0 , 00 If;;:; : $$: 0 ,@o 0.00 
o,oo;~~,~:-~~~(lo ,o.oo ,o.oo 
b,oo,,~;T;,‘,o:oo ::, ,, O.&j :4 -0 0 
9.40 -;::“:xi35’~:: 16.03 ( yo.10 
1.41’:; :k2.‘29:,:, S+@ ( :&lO 
rJ.fJo ::i; ‘,o;op::;:: o;oi. / ::o.oo 
2.90,‘:, :-9;9j~,i,:-,~12.60,’ ( -0.10 

,,, 

O~LOO $00 0.00 
,1;96 50.60 2.29: 
0100 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 ‘, ~O.ca 
6,.21, 60,40 5,oc, 

,,lZ;;Fj ” 2Oh50 ,;~;:12;~0,;. 
:@$w: :’ x00 ,~:;o,~a~ 
~]f,8& 55;go -,,:(J. fig 

,, .~‘-,;;,I: ,~, .: ,s~,: 
CUMULATI,,,v,. :,,;;,” 

,,;,, 
WIGlIT ~X;;~~Sjfi”c .-‘BARI& CA’+ 

I& 
340.00 

dtou 
,.. rJ;oo- 

@rJO 
998.60 

~‘~546,$10 
: ‘, ” ,2 &;IyO 
,:‘134@0 

,,. 

.,,. :,I: 

CEROKW?:’ PL~ORIN~::~~::: tK~&@i@ ;-~;~~~$~&L SKLKNiuH; SILVKR : :y,.?,,, ZINC “MTIUONY 

0 95.69 ~~~.i.:~~~>lg 13‘51’. < 
0 99.10 ii;./f;i9, 13.40 ( 
5 99.10 ;: ‘,,3,99 13.g ( 
5 SINK 100.00 y3:>,9 13i31.i:,( 

: j, ,: 
,o.oo o,& & OO 

,O,.lO & ,,50160 ,;<‘j2,;2$:; ,,$340,&7 ‘9 q&43 
-0.10 
0 I 10 

I,;{@ : ‘:SO; 60, ,,; ,-~~.~?,~,~.;,,-l4~~~D, ~$&9 

,,;o. 10 
& ; ‘:!!.60 ,!<;,2 ;2$ ,, ,:,jJTO;@ ,:j $43 
pp: q)fio (,,_:: 

0.10 ‘2;:+ 
229. ‘:ac$Lpo ,;$+k3 , ;,;:, ::; ‘; ::’ ii-:‘,,:.$ : 

51,,56 ,’ ::_ ,2,. 56;~ i “3K5:+65: ,‘:,;+3;:93 
0.10 X53, 53,86 2.91, 38739 ;::;>,T3.85 
0.10 ,2.53 63.86 ‘2,91,:’ ,:338@9 k,.,,, 3.85 

..o -10 ,,t$;ir~;~ 5&92 ~.I, <:3;9J: ;,;i;{l5:& :;;,,,,,1+5 

,:,; 0.00 0.00 0.00 0.00 0.00 
3,43 1.57 ( 0.10 24.90 ( 0.50 
0.00 0.00 0.00 0.00 0.00 

,) 0.00 0.00 0.00 0.00 0.00 
0.00 0,oo 0,oo 0.00 0.00 

: 6.51 2.46 ( 0.10 38.10 ( 0.50 
“, ,l,\.,!O 1.02 ( 0.10 209.30 ( 0.50 

~‘~~.O.OO 
.:’ i3,5U 

o,oo 0.00 0.00 0.00 
2.53 ( 0.10 424.40 ( 0.50 

O.Oi 0.00 0.00 0.00 
1.~51 (, 0.10 2k.90 (, 0.50 
1,.59. (~ * 0.10 24.9fl f 0.50 
1‘59 ( ,0.10 24.90 ( 0.50 
1.59, ( 0.10 24.90, ( 0.50 
l.‘Ff; ( 0.10 26.~20 ,( 0.50 
1.65 ( ” 0.10 28.86 ( 0.50 
1.65-, I ,O.lO ‘28i86 ( 0.50 
l$i, ( ,D.lO 40.33 < 0.50 

,,,_ :” ‘,,“’ 
,: ,. ,, ,,’ ALL TRACK BLKUKAT RKSDLTS~AUK,~STA~XD,:IWppl,:glCK~l-,TBOSB @!Cb”BD UP I VIIICR ARE IN ppb 

:: ,‘,,, ,,, 

,~,~ALYTICA~-aKSUbrs ARK STATKD ON A l@@ASIS, 

APPROVKD ‘BY ’ ,. 



CQ, INC. 
ONE QUALITY CENTER 
HOMER CITY, PA 1574&l 

I! 
GOULD ENERGY DIVISION 
PO BOX 214 

SAMPLE NO: 134034 

SAMPLE ID: BELLEAYR 
RUN #YllUi!301 

SAMPLED BY: 

DATE SAMPLED: DATE RECEIVED: 11/06/Yl 

OTHER ID: POWDER RIVER BASIN CRUSHED TO 1UUM TOPSIZE 

CORRECTED REPORT - THIS REPORT SUPERSEDES ALL PRIOR 
REPORTS IDENTIFIED WITH THE SAME LABORATORY NUMBER. 

CERTIFICATE OF ANALYSIS 
_______-__________--------------------------------------------------- 

TRACE ELEMENTS 

ARSENIC 3.00 ppm 

BARIUM 20.90 ppm 

CADMIUM < 0.10 ppm 

CHROMIUM 3.09 ppm 

FLUORINE 44.5 ppm 

LEAD 2.49 ppm 

MERCURY 333.3 ppb 

NICKEL 3.94 *pm 

SELENIUM 1.10 ppm 

SILVER < 0.10 ppm 

ZINC Y.26 ppm 

ANTIMONY < 0.50 ppm 

APPROVED BY=@- 

FOR YOUR PROTEcrION THIS DOCUMENT HAS 
~. . . : 

SEEN PRlNTED ON CONTROLLEO PAPER STOCK. 
MOT "At.lO LF ALTERED. 

,, ,, 



1;: ,,,~, j’,, ,: 
,,.,. ~, STRNDRRD LIXQf?RTO@SjINC. 

,,, 

,. ; ii 

a., INC. DATK: 1)6/10/f?, 
~UALIPY CENTER BOX 280 HASTER NARNER'N& 134034 
HKD CITY, PA 15148 

KPATING CO: 
VK: 
lPtBD BY: 
TK SAWPLKD: 

SAMPLE ID: RUN ff116230i~~BKttK~PR 
PROJECT 9OOOlUl TASK 2.4 ~,;,, ::,<jj;,: ,,‘,;i,,~,:,' 

1ER ID: 

CUSTOM PROVIDED GROSS wmlr:" 
DATK~~RKCf@Di~ 11/06/91 

', ,,, ,. 
POVDKR RIVER BASIN CUANGK IN RAI! COAL'@ DIST. WITH CRUSEING. 
AS-BKCBIVKD SAHPLK CRUSRKD TO ~lOOW.~~~~~L~~YKIG6'p <ON A DRY BASIS 
*CdRRBCTBD RKPORT-TBIS REPORT SUPKRSK@S ALL$DIOR REPORTS 

CERTIFICATK OF,ANAtYSIS :-‘:1.,~ .' :: 

RFAN SIZE 
GRAVITY 

DOW 
111 I 32511 
ill x 0 

RKKN SI2B 
GRAVITY 

OOM 
Ill X 32511 
5n x 0 

‘, ,r-,., ,,: .: 

YEIGBT X ARSBNIC BAR101 CADHIUII ,"CR~,MWJK; ,+gORINB 

4.89 J.01 I.21 ( 0.10 ,i: 1 i*jo 43.60 
63,42 2.41 20.40 ( 0.10 ,,;',,2;5y, 4L40 
31.69 3.19 19.90 ( 0.10 1, ,(,24. 54.20 

/:,’ 

CUMULATIVB RKSULTS 

:_ ,~~' ,.:: ; : 

YKIGUT X ARSKNIC BARIUU CADWIUW.%EROUIlW,; FtUORIli 

68.31 2.45 19.25 ( O.,lO :<;?;&$&r;::,, :'I# ;I g 
100.00 2.88 19.45 ( 0.10 >':$::~.~~ilE~ Y46.20 

ANALYTICAL 

,, 

FOR YOUR PROTECTION THlS WCUMEM H&e ,,,,’ 
‘SEEN PRINTED ON CONTROLLED PAPER STOCK. 

,T :I. :y’,:, : :’ 

NOT “ALE IF PLTERED~ 
i >; .;.” 

‘;,i 

MAD' HBRCURY NICKEL SKLBNIUH 'SI\VXR ..CINC ANTIllONY ,,,;, ., 
1.88 405.60 4.44 1.50 ( 0.10 10.10 ( 0.50 
2.40 36.80 --' 3.60 0.89 ( ~0.10 8.50 ( 0.50 
4.24 295.60 6.4B 1.18 ( 0.10 13.10 < 0.50 

tKAD:~'Hi?RCUBY NICKEL SKLBNIUH SILVER :';ZINC ANTIUOHY 

1.88 405.60 4.44 1.50 ( ,4AAO 10.10 ( 0.50 
2.36 350.08 3.66 0.93 l ioao 8.61 ( 0.50 
2.96 332.82 4.55 1.20 c-xi.10 10.04 < 0.50 

IN pp~ BXCKPT lHDSK INDICATED BY * HBICU'AItlkIN ppb 
:;; : 

,.,, 

& !, ::.‘~: ; ;$;yg@;. ‘:$;‘;: ;;::;;.;:, 

: :.’ .,;‘i”r.c T,T;‘,, ,, ;:,, 
,: ,y:i-; ,,,, <, :’ 



GOULD ENERGY DIVISION 

CQ, INC. 
ONE QUALITY CENTER 
HOMER CITY, PA 15748 

PO BOX 214 
CRESSON, PA 16ti30 

STRNDMD LFI6OWTORIES,INC. 

DATE: 06/1O/Y3 
SAMPLE NO: 134070 

SAMPLED BY: 

SAMPLE ID: BELLEAYR 
RUN #Y1102301 

DATE SAMPLED: DATE RECEIVED: 11/06/Yl 

OTHER ID: POWDER RIVER BASIN AS RECD COAL 1.30 SINK CRUSHED 
1OOM TOPSIZE 

CORRECTED REPORT - THIS REPORT SUPERCEDES ALL PRIOR 
REPORTS IDENTIFIED WITH THE SAME LABORATORY NUMBER. 

CERTIFICATE OF ANALYSIS 
_____--___-_________------------------------------------------------- 

TRACE ELEMENTS 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

LEAD 

MERCURY 

NICKEL 

SELENIUM 

SILVER 

ZINC 

ANTIMONY 

2.65 ppm 

23.7 ppln 

< 0.10 ppm 

10.10 ppm 

5Y:.80 ppm 

10.20 ppm 

480.60 ppb 

7.28 ppm 

U.YO ppm 

< 0.10 ppm 

3n.00 ppm 

< 0.50 ppm 

APPROVBD BY 

FOR,YDUR PROTECTION THIS DOCUMENT HAS 
BEEN PRINTED ON CONTROLLED PAPER STDM. 

NOTVAUD FALTERED. ,‘( 



‘nQ., INC. DATK: M/69/92 
QUALITY CKNTER BOX 280 WASTER YARNXR NO. 134010 

'OKKR CITY, PA 15148 

~PIRATING CO: 
INK: 
AWPLKD BY: 
‘AlI SAHPLKD: 

TAKR ID: 

SARPLK ID: RUN 191102301 ~QKLLKAYR 
PROJKCT 90DOlOl TASK 2.4 

CUSTOKKR PROVIDED GROSS YKIGHT: 
DATK RKCKIVFF; ll/OS/Ol 

POYDKR RIVKR BASIN PAY COAL LIQBRATIONv I,.30 SINK OF AS-PKCD SAUPLK CRUSNKD TO 10011. ALL~YKIGQT X ON A DRY,QASIS 
WJRRKCTKD RKPORT-THIS RKPORT SUPKRSKDKS ALL PRIOR RKPORTS 
INSUFFIICIKNT KATKRIAL FOR TNK 1;25, 1~.36;'1~,35; AND 1.40 CRAVITIKS. 

CKRTIFICATK OF ANALYSIS ,,, 
-------‘-‘----‘----‘----------------------------------------------------------------------------------~~~~~-----~~,~~-----------------~----- 

,, ,,I 
i 

,y; _ 

CRKKN SIZE >,,,,_ 
R GRAVITY 

,,.. ; " 
YKIGRT X ARSKNIC BARIUW CADNIUK~::: C@O&UK,,! KtUORINK LKAD NKRCURY', NICiijL S$&lS, :&KR 'ZINC ANTIUONY 

-25 
.a 
.35 
.40 
.EO 
.80 
.oo: 
,46 
845 SINK 

O.,OO’ @ y&o ;$&o 0.00 0.00 
0.00, 0 ,,go v~i&p ,, i’.g@~ 0 0.00 0.00 

-’ ‘,OiOO o;oo~ ;,L)z &j _ ,,:,“:‘: &OO ..o.oo 0.00 
oioo,, 0 ;jOo;~ 

342;qh 
:::;;#$ ‘, ~#$OO 0.00 0.00 

3-4 2 ..,$fQQ, ," ( ,::r,Q‘JO 35.10 ( 0.50 
4,%QQ Gl ( o 21.00 ( 0.50 4$$$~' ;":xgII 

314?og IBie?~ :il:bO ( ,& 10 63.30 ( 0.50 
534iOQ ',i 35JQ &~3,,'(~-$$10 iQ5.30 ( 0.50 

1333.10, 28;jD, ,j@ (,' ~+o 119.60 ( 0.50 

,_ 
CRKWSIiK 
U ,GRA!'IPY 

““” ,;,,,:,:~~,,;~~,~I’, 
‘0.00 0.00 0.00 o +;,& ,+:@,.l$j:: : ,:, :o,,oo 0.00 
0.00 0.00 0.00 0.00~: ,; ,:,,?d,$h;‘~:: ,: b, OO 0.00 
0.00 0.00 0.00 0 *,oo %ok 0.00 ,,. 
0.00 0.00 0.00 0.00; 1. :i:$&i ‘:. D.00 

0.00 
0.00 

62.10 2.81 3.H ( 0.1~' ~~$5.90 '23.98 2.38, 24.16, ( Ollb,"-,-:;,,r3~~~~~~~~62,10 ,;:;&9$;~ 5.34 

,,4.68 3,61 3 T , 10 ( ,o ,I@I, ~,,.~~~~~~~~~~~s62iz o 
12.00 
lT.10 

.4,04 3.80 126.30 ,' ( 21.60 
5.20 8.90 110.50,::( 

~,~l-o~~~~~~~~~~~~~~~~~,gD 
O,I~~~~~~~~~~~~~,~;~O 45.YD 

,,, _, ~.r,;:>&*F;;:~,~ in :i 'CU~iLATIVK ,'",Z,, '~~i"'"i~~,~~~;~,.",,: RKSULTS 
~~~~~~~~~~~~~~~~~~~;i 
~,:"'.?:,.p .,,-~~~~~~~:~,~~,;-;;: 

YKiGET:%~ARSKNIC KARIUK CAD~I~~~~~~~c~~~~~~~~lXNK LKAD 
,_, .;,. I:,.;~'lL*(::," :;,:,. 

,A'. i,,: ,,, ;zyp. 
,:,,,;,: ,,, ,,_,.; 

KK&,@i, ,;,I ,,I,& $&N ;!&I ANTIiiOWY ,i, ",ZINC ,, 

025 
.30' 
-35 
-40 
*b-O, 
.80 
.oo 
.45 
.45 SINK 

,:,. 

0100 0.00 6.00 o ,oj ,;;:,l-~~,~~~:::-~~,~oo 
.;. ::,, 

0.00 #,.~I$ 
0 .a&,< :,:,~,~~~~~~~~,,;g,i,oo 

I&, 
o,& 

&&@’ 
0.00, 

q$,~@O ,, 0.00 0.00 
0.00 0.0p 0.00 QlQO ,,. ,., 

,,Q,OO 

:, <,.Q.OO 0.00 
0.00 0.00 o,g., :: ,;&&(g;:. ;;:i;Q;oo 

;$@Jg 

0.00 0.00 “’ O.iQO ~.~$.$,O +o 0.00 0.00 
; !J q 00, 0.00 

:<~‘$;I)(! 

0.00 ( 
,_ ._, ,.; ,,~.* “A~; >:. 

0.00 
62.10 

O.Og&,, $~@l)~:,: ,:&DO 0.00 
3.63 ( O.Tj,:, " :T,$~,~~z~5.90 

O.Oj .&lO~ 0.00 
2.81 

( ;;:ij; 00 0.00 ( 
5.34 342.52 3.42 -:$.$& ( ';o . , 0 '35.10 ( 0.50 

86.08 2.u 9.33 c o.,ry '+:p;$f~,:..', 143.20 1.20 318.85, 4.6i': ::::&$3 < ,-O,lO ,.!31.60 ( 0.50 
,90.'/6 2.18 IO.16 ( O;lO, +1$::,..:(gJ3 1.14 315.51 5 34 ',1.02 ( ‘0.10 33.24 ( 0.50 
94.80 2.82 15.69~ ( O& ,,,-,~~~j3:~~~:~:62,51 ~ 8.3Y 382.26 5 *se 

100,oo 
,I.05 ( '.O.lO '36.31 ( 0.50 

3.14 23 , q4 ( tqp :z~~{;~?!$$:$ ,; q&J6 IO.31 431.14 1;15 -,I;:11 ( '0.10 
'.Att TRACK KLKKK~~~a~~~~Q~~~~~sm~rKD IN Pp. KXCKPT TNOSK INDIC@D QY,,%,,VliXiK $&IN ppb 

40.64 ( 0.50 

ANALYTICAL PKSULTS ARK STATKD,~O~,A~BRY.-BASIS APPROVKD BY 

,,, ,., ,,” 

FOR YOUR PROTECT,ON THE EGiJJMEm l-u&s ,:‘: ‘,, 
BEEN PRINTED ON CONTROUD PAPER STOCK ,,;::< ., ,‘:‘, 

,,.:,,:‘: ‘;: ;:, ‘:,: : : 

NOT “AUD ,F ALERED 
:;: ::.I, : ::: ,, 

~,,, ,. :+ ~ ,; :,” .;,z.,.,, 2:;~<,,, j_ 
,21,,:,‘.~“:+ .,,,’ ,.. ),~ ,,.,,, ,,:: : 
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I/ 

Powder River Coal Co. 
Rochelle Mine 



CQ, INC. 
ONE QUALITY CENTER 
HOMER CITY, PA 15748 

GOULD ENERGY DIVISION 
PO BOX 214 

Sk CRESSON, PA 16630 
STCINDRRD LFI6OfWTOf7IES,INC. 

DATE: 06/1O/Y3 
SAMPLE NO: 131002 

SAMPLE ID: ROCHBLLE RUN # 
YlOY2301 

SAMPLED BY: 

DATE SAMPLED: DATE RECEIVED: 10/16/Yl 

OTHER ID: POWDER RIVER BASIN COAL TOP X 0 AS-RECEIVED COAL 

CORRECTED REPORT - THIS REPORT SUPERSEDES ALL PRIOR 
REPORTS IDENTIFIED WITH THE SAME LABORATORY NUMBER. 

CERTIFICATE OF ANALYSIS 
--_-________-----_-_------------------------------------------------- 

TRACE ELEMENTS 

ARSENIC 1.50 ppm 

BARIUM 28.00 ppm 

CADMIUM < 0.10 ppm 

CHROMIUM 2.79 ppm 

FLUORINE 47.20 ppm 

LEAD 1.78 ppm 

MERCURY 226.3 ppb 

NICKEL 2.2Y ppm 

SELENIUM 2.50 ppm 

SILVER < 0.10 ppm 

ZINC 5.48 ppm 

ANTIMONY < 0.50 ppm 

APPROVED BY 

FOR YO”R PROTEcTfOKTHlS DOCUMENT HAS 
SEEN PRINTED ON,CONTROLLED PAPER STOCK. 

NOT ‘,AUD FALTERED. 



KKKCUKY IiICKKL SKLKNIUU SILVKP EINC ANPTWONY 

3.2I 
: 5.81 

23S& _-’ 1.31 
310@’ ,3:42 

:-I.?6 19~~~&~~. -$.$8< l.sS:~(,,-rJ;j$;:,~ 3.56 ( 0.50 

.:’ 1.69 @pjjj;:: <&is’ j 
1.1Ok( ~~~O,lPr 5.2Y ( 0.50 

,: ., ‘1.69 120& 2.79 1.10 ( ~o~.tu.~‘; 5.36 ( Il.60 
,,:i’.’ 1.69 
‘, 1.10 

,,j”“VKD 

At’fROVKD 
‘,::,, 
:-’ ‘:, 

I ,. ,, 



.NC. 
ITY CKNTKR BOX 280 
ITY; PA 15948 

SAKPLK 10: 
INC CO: PROJBCT 9000101 JASK 2.4 

DATK: wp2 
KASTKR YARNKJjjO. 131002 

,,:. 
RUN~91032301;~~~RK~LK COAL 

BY: CUSTOMER PROVIDED 
INPLED: 

GROSS YKIGRT:‘:~ 
DATE RECKIVKD: : 10/16/91 

,;,: 
D: ~OHDKR RIVKR:RhSIN’ RAY COAL CRAadCTKR1~2A~IoithS’RKCD,SAUPLK TOP 1 0 ‘:.,< i ,.,,, ;,c”;, ,.(I,.:, ;;;$;,,,’ ., .;,‘;j, ~, i&y :,, :, 

~NONINAL 6 TONS,:$itL YKIGRT X ON A DRY:~BASW+- t:- ,~~~~~>pg.~ .,,. *y,,:, ;,. *y’*” ,;:,2pi :; $,;+fy ,, ,, WRRKCTKD RBPOiT~SEIS RKPORT SUPKRSKtiS At&PRIOR RKPORTS ,.: ,, > ,‘,’ ,; ::, :~~,.~,.~~~~i:,,~-i~; ,~,.;:-<e;; .,,. ,~“:,z,J. ~_,< S.,.‘,’ i’ 2”: .‘:, 

,‘: 

,: ;,p .::’ 
::: ,,, 

II 

CERTJFICATK OF ANALYSIS .,, &,: : ;;‘<il;~!~q&~:; “,‘:,,,::‘.‘:I,:;~,’ It,’ ~‘,,.::., “‘X.1 ” ,.,, :.‘r I, :‘I:;. 

FKKD ,FOR ,SIZK +3,(” sp ;::‘~, ; a;;:~; 
----~;~~,~~.~--,-3_-.--~------.:---r;, i ___ - ,-------- 
i _ ,, ,;, ,;~+JJ,~‘~,~~ ,;g ..:: .” -: :z,,, ii: 

SIlK :’ 

ITY WKIGAT X ARSKNIC’ BARIUH CADWIUW :?CUROUflJN FLUORINK LKAD WKRCURY NICKKG’:- SKtiiIUH - ,SItVKR 2INC ANTHONY 
.‘,’ 

28.64 2.03:, 5.62 ( 0.10 ; i$2: 39.3D 1.36 2.49 ( 0.50 
59.63 ON 11,ao ( 0,lO ‘2~36 51.20 1.62 s-P.6 ( 0.50 
3,93 1109. 21.20 ( o.lo,‘- ,1;23,, 51.30 2.15 .:,,(:;44, ,‘(~ 050 
0.95 0.93 93.20 ( O.lO,,x ;5;39; 96.80 5818 543.10 &:;: fJ$, ,‘,(; OJ$ 16:,80-,:‘( 0.50 

‘~0.80 ( O.OO& 230.00 < 0.10 WS~~. 93,fO 8i28 612.10 ll’i9( ‘: 0245 LC 0.10 ,ls;90 ( 0.50 
0.30 0.99 290.80 ( O.iO.,,~ jf;W 115JO 13.80 545,90 18,SO~W 0.41 (, 0.10 35.40 ( 0.50 
0.08 0.19 324850 ( 0.10 1GiJD 109.60 19.00 
0.05 2.61 386.30 ( 0.10: i$:2d 125.30 

438.90~. ._ 29.~90:~:~ 0.52 c 0.10 yr,ro ( 0.50 
28.60 938.10 53,,60,.? 2;86.,-r. 0.10’ ~223;50: < 0.50 

NK 0.02 15,lO 264.30 ( 0.10~ 121,60 114.80 82.10 1133.20 149Jti i 4i99 ,-1, 0.10 121.60 ( 0.50 
,::tl,,~ 

‘,. CUUULATIVK RKSULPS ;:;$;:l~g ,;>:y ‘,:‘?I >. ,,,, ‘.AC?’ ,, ., ~: ,.,, ,:, ,‘, 
SIEK’, 
‘ITi< ,’ ‘&GRT~~ X ARSKRIC RARIUU ‘GINC ANTIHON9 

,NK’ ‘, ~100.00 



, 
n 

: ;,I;-;$?fiNDflRD, Lc16OfWTOf4IES,INC. 

, INC. 
\tITY CKNTKR BOX 280 
3 CITY, PA 15948 

DATE: 06/10/9~ 
WASTER WARNER NO. 131002 

SAUPLK ID: RUN 31092301 AOCHKLLE COAL 
LTING CO: PROJKCT.30D0101 TASK 2.4 

;KD BY: CUSWWKR PROVIDED CROSS WEIGHT: "' 
SAUPLKD: DATE RKCEIVKD: 10/16/91 

I ID: POYDKR RIVER BASIN RAY COAL CllARACTKRIZATIOl(-AS-RKCD SAUPLK TOP X 0 NOHINAL 6 TUNS. ALL YKIGRT X ON A DRY BASIS 
*CORRECTED REPORT-IRIS REPORT SUPERSEDES AtL,PRitiR.RBPORTS 

CERTIFICATE OF ANALYSIS 
._________------____------------------------~-----------------------------------------~--------~----------------~--------~~------~~~---- 

FKKD FOR SISK 3/4'6Q X 2611 ';, ,.:;::+ " 

KN SIZE 
1AVITY YKIGUT X'ARSBNIC BARIUW CADUIUU CRROKrU~~~~'~~~~UoRINK' LI$D UKRCIh- NICKEL SKLKNIUU SILVER 2INC: ANTIUONY ,,, 

SINK 

25.45.,, 2.68 18.90 '( 0.10 
68.‘93Y 
11.,01"., 

1.03 46.90 ( 0.10 
2.n 33.60 ( 

2,06’:+ 
0.10 

0.85 43.60 ( 0.10 
1.84,, 1.68 65.20 ( Da10 
0.29 1.05 1455.40 ( 0.10 
0.19, 0.95 321.90 ( 0.10 
0.18, 3.21 249.10 ( 0.10 
0.05,' 12.00 310.40 ( 0.10 

z;(j::;~ ‘,j&6* 
4;:9g ~:,,: ;53.30 
j &:: :,45.10: 
,&i:$ ” 56.10 

13,oo ',109.5p 
'la;50 3',:~103.$0 
qj:1,@1:;~J35 ,,2(( 
‘$1;q~~~~,~;ll(.*r~.,, 

"~ 1.18 2,$$4fp 1.91 d.66 ( 0.10 
1.69 32%to*: 1.80 

5,;10: < 0.50 
~~.1.98 c 0.10 Sl@ ( 0.60’ 

1.20 236;W 2.80 2.69 ( 
2&&y.-., 3.38 

0.10 3i42,' ( 0.50 
1.91 

416;6d; ,10.50 
;:oi45 ( 0.10 '1104‘ ( 0450 

6.22 
16.10 683,&j' : 20.10 

0.49 ( 0.10 11.96~, ( 0.50 
( 0.00 ( 0,lO 18;10;,( 0.60 

16.50 '791;59,,: ': ,23.10 0.31 ( 0.10 21:w < 0.50 
24.50 296;56‘ '41.20 1.31 ( 0.10 45.10 ( 0.60 
43.90, 2116.50 89.80 3.97 ( 0.10 298.YO;..( 0.60 

CUHULUIVK RESULTS 
,';:.,) ~' :,';::;$ ,?fl:.C / 

3N SI2B ;, 

lAYIT YKI~&ARSKNIC BA,,I,,t: CADUIu,, 

25.45, 2.68 18.90 ( 0.10 
84;38k 1.53 3B.39" ( 0.10 
95.41 ' 1.6'1 39.84 ( 0.10 
99.11 ',' 1.66 31.96 ( 0.10 
99.31 1.66 38.49 ( 0.10 
99.60 1.65 42.59 ( 0.10 
99.91 1.65 13.07 ( 0.10 
99.95 1.66 43-H ( 0.10 

SINK 100.00 1.66 43.51 ,( 0.10 
ALL TRACK KLKUKNT RKSU 

.ANALPTICAL RESULTS ARK STATED ON 

FOR YOUR WioTECTKJN TWS WC"MENr HAS 
BEEN PRlNlEDON CONTFIOLLED PAPER STOCK 

‘NOT “Au3 IF ALTERECJ. 

g$p: ( 0.50 
@si; ( 0.50 
fqg? ( 0.50 
‘$ii:98: ( 0.50 
6~~81: ( 0.60 
6,,u,: ( 0.50 
ma: ( 0.60 

,, 



‘NC. 
,,!,,,’ 

ITY CKNTKR BOX 280 
CITY, PA 16148 

,.SAllPtK ID: ,, 
,NC CO: PRDJKCT 9000101: TASK 2.4 

I BY: 
MPLKD: 

‘D: P~Y”PR,,,RT,~~~;~~~~.U PAM COAL CRARACTKRISA~~~~~~S-RKco SANPLK TOP, 9 D 
X 01 A&y BA@Q&& ;;;;;,< ;:;; ;,, {:, 

,,,,,, ;:~iz<~- ‘:‘-‘:TG 
,&y<~ -;;.: ::, ~, Ti. i,~_~,,,, :g,:,.: ;,; ,T.+.~ 

#ITI if?,& ~~~~~;,30~~~~35~~jAND 1’20 F~AC~IQ,~:;;~~.~.,‘: ~>;,;;F;,;~ 

,,,., ,.d,,, : ,.., ,~: .,, ~; ,. :,,:. 
,. ~~:-,::~~~,;.:~:-:,:;~-, 
‘:: 

.;~.Pyy? ,-,-‘yx;:;,; 
~y;~;;i,~ ,:.: ,i 
: ,>, 

j,/ .,;, :-::,‘,‘,:, 
DATE: O&j2 ‘,‘;: c.,: 

;,,~:i:;;;‘,‘:;~p”:i ::;f;;-:f, 
,,‘. .;;i;:,“~; ,, :~~; ~~~., ;, : ,‘, :i. .i _;. 

UASTKR WARN$i;+J,i 131002 :,:,. ; ,,..‘i 
‘, ,, 

RUN 9109230i@$KLLK:C0AG 
;:. .,; i ;:’ ,.,. ,,:,:.. .,,, ‘Cl. 

~I :‘(;: ,-:.$“j;;,.; 

GROS~~.~~~IG~~~~: ‘~ ~,;‘, ‘,,, 
:;:* ,,,: +:+ :,,,:;.,h;rc,,; ,,;.* ,” ~, ,,,, ,, 

DATK:RK~KIVKl$~~, lO!ljj$~ ., ,:.~: ,:: ,:;< 

tCdRRBCTBb~B~~~~~TRIS RBPORT SUPBiissDK~~~~~~~RIOR;RsPOerS 
,,i ‘:.:4>>.!:,.:. ;,,>,:, :< ,,<\ 

cKR&TK OF ANALYSIS ,;;;;: 

,: ;, at,:g:!:,;.y;.;: ‘$ : j ~, 
,;-$!i,‘, ., .., 

,. ,,,,, .,_, ,; 

,,;, 

SIZE 
‘ITY 

INK 

SIZE 
VITY 

INK 

,._, 
,~~KypIzE 28U X 100% :‘;,;i;,:, ,.,, 

,,,y, ~~ 
,,,,,, ./;,,, ,y.: (, 

YKIGAT X”tRSKNJci KARIUU CADNIUK CR~$‘w~ FLUORINK ,,KAD ,,K~&& ~JICiiL? SKtKiIUU SILVER ,., , , , .::,<a, 

1 
2.1’3 93,eo ( 0.10 35Xf ‘?1,20 5... _, 

**lo .&r;SO 166;30 k.61 5 
0.1 

I@: ;:::ij’ii@ 265 ,I0 ( 0 , f 
,,,,,,. 

,,,.,:, i,i 

0.h 
,~~lpi-‘~,~,. 
,s;K~g: 

: :‘:_, 
,-0,oo 0.66 

,,~I,~;~‘~~~~.~~~:,:.,~., ‘;‘:~‘,\#~ ,,,: 
0.00 o.D&::, :o.yo f: oioo 0.00 

0.00 @a 0,oo 0.00 O*‘QQ@~~, ,o.,o* 0.00 0,oo o,oo 
0.00 0.00 ,,g& 0.00 0.00 iljp; ,;c;; p+ 0.00 0.00 

30.80 ( 0.10, :,,,p ~OAO 2.21 2.25 ( 0.10 
O.lfl ,‘::;jj& :(L!f 12.40 < 1.98 

3sj::fgfT ,! ,g 

i.99 
168,j@$j<,‘, 1.9,r 1.59 ( 0.10 
~S&i~;,~’ &jO~.: 
&&;;- ~.:~$;f@:;~ 

1.37 ( 0.10 
( 

i”‘i;,;:;,-re’“‘;“‘- 2,J3 1,:58 
0.10 

162@& <{,:,~;.;.~~y: .2W11);:;~ 
( 0.10 ,~i .,.. 

1.20 6.31 ( 0.10 

,o;q; @7jj; 401.00 ( 
*,4:( ,‘;~2*& $25.10 ( 

:‘i ‘,“Jii.p., .,, ,, 
&$$&;;. {, :+ ,,;; -~ 

.,, ii,,*y.,* ,:;- 
.‘<*,<*.Yq; ,, :,, ,, :;> : 

‘y;;g@ ;:, I T,, 
is&R:” : ,_.‘?~: ,,i:.c ,~,~~~~~~~~~~~~~~; :: ; : 

LKAD l(KRC~~~~~~~~~~~~~~,:.’ SRLKN~~M SILVKR 

“&$,;:;$$i:;: ,, 1 ,‘,: q;oo: ,(: ,.;, vF ., 
‘:*~w;$i+3*~~ ,.#*>‘-i”&: ‘&ij$j;;, 

0.00 0.00 ,, , 
.cin 

!&;;y~$p~, 
0 .i)p 0.00 
o ;co, 0.00 

“,(I&,‘&@? BAPIU,, CAB&) ,Jfj 

ZINC ANTIUONP 

0.00 0.00 
0.00 0.00 
0.00 0.00 

38.00 ( 0.50 
13.10 ( 0.60 
29.60 ( 0.50 
10.00 ( 0.50 

269.kO ( 0.50 
lYlY.80 ( 0.50 

0.10 
0.10 
0.10 

ZINC ANTIUONY 

0.00 0.00 
0.00, 0.00 
0.90 0.00 

38JO-, ( 0.50 
13.74 I’( 0.50 
14.09 < 0.50 
14.38 ( 0.50 
15.!2 ( 0.50 
22.06, ( 0.50 



,~:: :,:, 
,,: ‘i, ;. ;:i ,,,,, 

, INC. 
ALIT9 CKNTKR BOX 280 
R CITY, PA 15148 

.s;.rz ;, .,“’ 
,, ,, . ,,, :‘; ,, ‘CT ,;G$ ,. :, ‘: 

,::j;.*, ,,~ ,,, ~,:., ~, 
DIE: ~06/10/92,, .I: .:q,:., ,is', : g; f 

UASTKR W!fNKR NO.' 131002 
,* ; .i ,;.: ,-:y,;,;- ;.gy i 

,q*,*; 

SAW&e 10:' &,~'$l,J$& &&J,~ COAL :';;,, ': :: t$f$ ;;',z; ?$$& 
ATING CO: ,PROJKCT 9000101 TASK 2.4 ,~tCORRKCT~D,RKp4ar-iHIS REPORT SUPKRSB~~S,bll;PO~~~~~~BPO~~~~~_,_,,,,~~~~~.: 

;ED By: ': " '. 
,i, : ,,;, ;::i;; '1, ,:,. :;:,ggg;:;: ::y$:: :;$& 

c~sTouKR'PRoVIDKD ~iROSS wK;(~T. y,j-:,: ,,: ;;,<:f$, ,_ <,&!+,: 
SAHPLKD: DATE RKCKIYKD::,: '~,10/16/91 ,; .s:., 

,d>:@x; ., i ,'b< ,,,, .,;: ,',' ,, ,',,&f-" 
R ID: POWDER RIVKR BASIN RAY COAt'CRARaCTKRI~AT~~~,~~~~-RsCo SAUPLK Top $ N&HbL,j<f~NS. :A~E::UH~~~~~:bN 

INSUFFICIKNT UATKRIAL FOR' 1.25 AND 1.M GRAVRP ANALPSIS. ',,,,-: I' +- .t:+ '::!;%‘-, 
THE 1.60 GRAVITY IS A COUPOSITK,OF TEE 1.35, 1.40, AND 1.60 FRACTIO@;{-y :;,;:: : 

TUB 1.80 GRAVITY IS A COUPOSITK OF THE 1.80; 2.00, 2.45, AND 2.45 ,SiNI(-FRACTIOWS 
CKRTIPICATK OF ANALYSIS :: ,i 

,, 
FEED FOR SIZE 1OOH 1; 0 ,, -.;_, ,~:.. 

EN SIZE 
RAVITY YKIGUT X ARSENIC BARIUU CADHIUU -CRROl#qU: FLUORINE LEAD":; UK&&JP :NICKKL, SKtKnI~$ SIL$&~~<~ ZINC ANTIUONP 

Oi60 
,' PI, yc,~, 

::?@!,>J; 

0.00 0.00 0.00 0.00 0.00 0.00" Or00 ,.' 0.00.~' 0,Ok 
,~&$i;: : 

*@& jj.00 0.00 

SINK 

‘:~ 0.00 0.00 0.00 0.00 ,9-.00;, 0.00 o.oo-; boo, _ ̂ ~I,; 0 .oo;;_: ,,,, o.pp:> oz$gj, :, ,, Q,oo 0.00 
0.00 0.00 0.00 0.00 ” pipe: 0.00 o.oo~;~~~, -,,,a00 ,,~I;: ‘o.og:~:~~~, o&j& o.;f& :Jl.oo 0.00 
0.00 0.00 0.00 I 0.00 0.m:: 0.00 o,oo,:;: o.:.l?o : j:,o.og ,,,,, ‘) o.,aq;;’ o,:fllg, ,, ‘%.OO 0.00 

85.12 1.39 13.90 ( 0.10 :j;iss:l 65,50 5,& 1,: ,326,36 +;Cl,qB ; 2.& oqq 41.90 ( 0.50 
14.68, 2.11 11,oo ( 0.10 :'1:;33, 101.20 

,;j@ 0.00 
4,109 eqo : -;:,, 1.33 :: ,‘i 2;55:,< 

,,,‘.: o.oo~;~~~,:~ i,f$oo,,,:>~~; 0.00:; o,:bg;:~ 
O+‘l$$; i 108.10 ( 0.50 

0.00 0.00 0,oo 0.00 O.& :, 0.00 0.00 
0.00 0.00 0.00 ,, I).** ‘:,’ 0.90~ 0.00 
0,oo 0.00 0.00 O'.OO 

,-;:$g@? *,*o, 
:&Jo ,, 0.00 

,o;,o* ,,,,: .‘Tr ,;qg ?y;j, 0.&y; 
0.00 p :,0&',: : 0; 00 ,~yG&o ,110: : O.ob 

~., <’ i,, ,~ 

'~cuUlJLATIVK RKSULTS 
; 

,::'~: i;:,':',!;,: ,;j;:;,',, ',:: ;-a;~~:~~~~~~,,;:i':~~~, :yf~!;;;: ,.;;j$ "' ;;,," ,.. ;,, 

LW SIZE 
: ,, .., ,/= (, 



CQ, INC. ONE QUALITY CENTER " HOMER CITY, 'PA "15746 
SAMPLED BY: 



SiL STFlNDfRD LR?OfGlTOf4IES,INC. 

C.Q., INC. 
1 QUALITY CXNTBX SOY 280 
BOllBE CITY, PA 15748 

DATE: QS/lQ/93 
Mb-VBll YAENBll NO. 131063 

ZAWPLB ID: BUN 91092301 GOCUBLLB COAL 
OPBBAVINC CO: PGOJBCV 90D0101 TASK 2.4 
NINE: 
SAHPLBD BY: CUZVOKBZ PEOVIDBD G8088 YBIGUV: 
DAVE ZAIIPLKD: DAVE KBCBIVBD: 10/16/91 

OVRXX ID: POKDKB~DIVBB ZASIW CUANGB IN KAY COAL ZIii DIZV. KIT8 CBUZ~ING. 
AS-EBCEIVBD SAWPLB'CPUZEXD TO lOOK. ALL KBIGIIV X ON A,DEY BASIS 
tCOK~~C~BD,Z~POKV-V~I8 BBPOBT ZUPBBZBDZ.8 ALL PEIOZ ZBPOEVZ 

CBBTIFICAVK OF ANALY!IZ 

ZCk8BN SIZK 
01 GEAVIVY YBIGZV I ABSBNIC ZAPIUW CADUIUH CZZOUIUK FLUOBINB LKAD IlBWlEY NICKSL ZIILBNIGH ZILYZZ ZINC ANVIKONY 

It! 
t1ooll (.I8 1.16 11.50 ( 0.10 1.84 45.20 1.44 125.00 1.84 1.61 ( 0.10 3.8U ( 0.50 
10011 I325K 55.34 0.96 23.00 ( 0.10 2.42 41.10 I.?8 241.50 2.28 2.09 ( 0.10 9.50 ( 0.50 
32sll IQ 39.88 3.32 24.80 ( 0.10 2.81 51.40 1.19 327.90 3.59 1.10 ( 0.10 14.80 ( 0.50 

CUUULATIVB PXZULVS 

3cPEsN 8128 
08 GZAVIVY KBIGBT I'ARSKYIC ZAEIUK CADMIUK CGPOI4IUl4 PLUOBINB LEAD UBPCUh'Y NICPBL SBLBNIUK 

(tl 
tlQDK 4.18 1.16 11.50 ( 0.10 1.84 45.20 I.44 125.00 1.84 1,61 
100n x 32511 60.12 0.90 12.09 ( 0.10 1.31 41.98 1.15 237.16 2.25 x,05 
3251 x 0 100.00 1.91 23.17 ( 0.10 2.55 45.14 1.71 213.11 2.82 1.81 

ZILVKB ZINC ANVIl4ONY 

( 0.10 3.110 ( 0.50 
( 0.10 9.05 ( 0.50 
( 0.10 11.34 ( 0.50 

'ALL TKACB BLBIIBNV EBSULTZ AEB STAYlID IN pp. EPCBPV TJiOZB INDICAfBD BY t KZICS AUK II ppb 

ANALYTICAL MZULTZ AM ZVAVKD ON A DET BASIS 

FOR YOUR PROTECTION,THIS’DOCUMENT HAS 
BEEN PRINTED~ON CONTROLLEO, PAPER STOCK. 

NOT “ALU, IF ALTEREO.’ 



OULD ENERGY DIVISION 

CQ, INC. DATE: OS/lo/Y3 
ONE QUALITY CENTER SAMPLE NO: 131USY 
HOMER CITY, PA 15748 

SAMPLE ID: ROCHELLE COAL 
RUN # 91092301 

SAMPLED BY: 

DATE SAMPLED: DATE RECEIVED: lU/lti/Yl 

OTHER ID: POWDER RIVER BASIN AS RECD COAL 1.30 SINK CRUSHED 
TO 1OOM 

CORRECTED REPORT - THIS REPORT SUPERSEDES ALL PRIOR 
REPORTS IDENTIFIED WITH THE SAME LABORATORY NUMBER. 

CERTIFICATE OF ANALYSIS 
________-_--____________________________----------------------------- 
TRACE ELEMENTS 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

FLUORINE 

LEAD 

MERCURY 

NICKEL 

SELENIUM 

SILVER 

ZINC 

ANTIMONY 

0.97 ppm 

31.6 ppm 

< 0.10 ppm 

5.04 ppm 

106.00 ppm 

4.41 ppm 

290.6 ppb 

5.61 ppm 

1.13 ppm 
. 

< 0.10 ppm 

21.00 ppm 

< 0.50 ppm 

APPROVED BY 

FOR YOUR PROTECTlOt THIS DOC”MENT HAS 
BEEN PRINTED ON CONTROLLED PAPER STOCK. 

NOT “AUD IF ALTERED. 



Sk- STfJNDfMl LFI6ORflTOf?IES,INC. 

,.P., INC. DAYB: UC/IO/93 
OUALIYY CSNYSK 80X 2110 UASYBB RAENIB NO. 1310119 

OKZK CITY, PA 15148 

PBKAYING CO: 
IINK: 
AKPLZD BY: 
ATK ZAKPLBD: 

,TKKK Iti: 

SMPLS ID: BUN 91U92301 KOCUBLLK COAL 
PKOJKCY 9OOU101 TASK 2.4 tCOKKSCYBD KKPOKY-YUIS KKPOKT ZUPSKZKDKZ ALL PKIOK. KKPOKTS 

CUSTOHSK PKOVIDKD GE088 YBIGHY: 111.6 KG 
DATE KKCSIVKD: lU/16/91 

PORDBK EIVBK SAZIN KAY COAL LIllKKATIOU. 1.30 #INK OF AZ-KSCD SAHPLB CKUZIIKD TO 1UUll. ALL YSIGUT 2 ON A DO! 81819 
IUZUFFICIKNT HAYSKIAL FOB 1.25, 1.30 AND 1.35 GKAVIYY ANALYZIZ 
YKK l.SO GKAVIYT IS A COllPOZIYK OF TIM 1.60, 2.00, 2.15, AND 2.15 SINK FKACYIONZ 

CKKYIFICAYS OF ANALYSIS 

CEBBN 8128 . . 

K GKAVIYY YBIGUY 2 AKZSNIC 6AKIUll CADKIUK CUKOKIUK FLUOKINK LKAD KKKCUKY NICKBL SKLKNIUK ZILVBK ZIUC ANTIKONY 

-25 
.30 
.35 
.4U 
.60 
.8U 
-00 
.k3 
.k5 #INK 

CKKKU ZIZK 
K GRAVITY YKIGKY I AKZBNIC 

-25 0.00 0.00 
*JO 0.00 0.00 
.35 0.00 0.00 
.kO 41,60 0.00 
.60 86.41 0163 
.80 100.00 0.81 
.oo 100.00 0.81 
.45 100.00 0.111 
.45 #INK 100.00 0.81 

0.00 0.00 0.00 0.00 0.00 O,OO 
0.00 0.00 0.00 0.00 0.00 u,uu 
0.00 0.00 0.00 0.00 u-00 0.00 

41.60 ( 1.00 31.40 ( u.10 2.16 12,zo 
36.81 1.40 38.30 ( 0.10 3.76 19.10 
13.59 1.96 39.40 ( 0.10 19.20 421.50 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0,oo 0.00 u.ou 0.00 0.00 

CUKULATIVK KKZULYS 

I:1 
0.00 0.00 O,OO 0.00 0.00 0.00 0.00 
u.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 u.uu 0.00 u.00 0.00 0.00 
2.90 215.1u 3.83 0.11 ( 0.10 19.10 < 0.50 
3.53 212.20 5.61 2.10 ( 0.10 14.60 t 0.50 

13.N 3i2.30 12.30 0.86 ( 0.10 10.60 ( 0.50 
0.00 0.00. o.ou 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
o.uu 0.00 0.00 0.00 u.uo 0.00 0.00 

ZAKIUK CADKIUK CKKOKIUI! FLlJOKINB LBAD KBKCUKY NICKKL SZLZNIUII ZILVKK 2IHC ANYIKONY 
111 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 O,OQ a.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 u.ou 0.00 0.00 0.00 0.00 

31.40 ( 0.10 2.18 12.20 2.90 215.10 3.83 0.11 ( 0.10 19.40 ( 0.50 
34.50 ( 0.10 3.23 16.30 3.111 213.80 k.66 1.20 ( 0.10 11.24 ( 0.50 
35.11 ( 0.10 5.40 122.35 4.55 263.11 5.10 1.16 ( 0.10 24.50 ( 0.50 
35.11 ( 0.18 5.10 122.35 4.56 283.11 5.10 1.16 ( 0.10 21.50 ( 0.50 
35.17 ( 0.10 5.40 122.35 1.56 283.11 5.10 1.16 ( 0.10 24.50 ( 0.50 
35.11 ( 0.10 5.10 122.35 4.56 283.11 5.YO 1.16 ( 0.10 21.50 ( 0.50 

ALL YKACK SLKKBWY KKZULTS AKB SYATBD IN pp. KKCSPY YHOZK INDICAYBD BY t YIIICS AKK IN ppb 

ANALYTICAL RKZULYZ ARK ZTATXD ON A DPY SAS18 APPEOVKD BY 

APPKOVBD ST 

FOR YOUR PROTECTlON THIS 0OC”MENT HAS 
BEEN PRINTED ON CONTROLLED PAPER STOCK. 

NOT VALID IF ALTERED. 
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Antelope Coal Co. (NERCO) 
Antelope Mine 



II 
.2;:: ,,;) ‘. ., ‘be:, ,, :,$ ‘.~,>, .,, ,I : ,. .::. ,~:,.. ,, STANDMD 1~60.fjf3TORIES,INC. 

GOULD ENERGY DIVISION 
,,.., PO zpx 214 

CRESSON, PA 16630.:, 

INC; 
_,,, ,,, 

CQ, DATE: 06/12/922 
ONE QUALITY CENTER : SAMPLE NO: 138734 
HOMER CITY, PA ",I5748 

SAMPLED':BY: 

SAMPLE ID: ANTELOPE 
,' ;:, {', ':_ ,,,,', ,,'i' 

DATE SAMPLED: DATE RECEIVED: 12,/10@1 

OTHER ID: POWDER RIVER BASIN COAL AS-RECEIVED SAMPLE 

CEkTIFICATE OF ANALYSIS 

TRACE ELEMENTS 

.,ARSENI($ ,. ..:.; I;;: :x 2.49 ppm 
,,. ,. ,:~~~,,,:,,:,:“~:; : ,:. ;, 

BARIUM,"' 6.38 ppm 

CADMIUM, : < 0.10 ppm 

CHROMIUM 4.20 ppm, 
‘:: 

FLUORIN~E ,:i 49.0 ppm 

:,, ~,~ LEAD ,: 3 * 2 1 PP,rn ,,. ,.., ,,, ,,~ ,~,,, 
MERCURY; ,,,,, ,i;:: '1: in,,:,.:: 268.O'ppb;‘, ;, ,,1 

NICKEL 
,,_,,, ,,, 

4.54 ppm 

,., 
,’ ,, 

._ ,. 
,“,y ,:’ ,‘_, 

SELENIUM ,, " 1.95 ppm' ;. 

SILVER ,, ,,, ., < O.lO:ppm 

ZINC 10.6.ppm ,/ ~.,i: 

ANTIMONY, '., < 0.50 ppm 



_,. 

,,,’ 
, INC. 
ALITY CENTER BOX 280 
R CIIY, PA 15148 

,,,,,, ., ,; .,:, ,, 
::::,s ,_,,, ::, ;:‘j<$;>:: 

,,::: “,,V?>‘,‘._, .,, 
: *,, ,;T;j;;:~ .?~.,>v~:; ; ,,,, :: ,,: ,,,, ,,, ((,,$ ,;, ,,,. r* ;,:l& ,~!~~~:.~~,,:“i,;,,. 

.’ :,’ &“:,,, f.:.:&:l’;,:c~~, ;,,, ‘,:. 
:,, ,,, 

:a, 
Y:; e :;;~&;; ::g *6,$f.~ :+ ,r ,: 

: :'HASTER :YARNER N$;;;;:~ '1 38134, :, 
_ 

:,;c:i; 

SAHPIaE ID: ,LPO~DKR;;&EE BA& &&+J&o& ,, ~, .,;;, .;i ,,;y.,;,; 

":, 

CERTIPICAT~,;QF ANALYSIS,,‘;, .~(,,,, 
,, ,_\ ~, >‘, “’ 

, ~,, ,,:.* _, ( ;,, 
--------------------------------~~~---- -,---- -*,<&‘i ------._____ ‘x~‘2~~‘~2~~~‘.r _____ i-,~‘~.-‘~...__,~.._.-. _____ _ _-_______ _ _____________________ _ ___, 

KN SILE 
CAVITY 

12” :;Q 
2’ X~,3/4’ 
x J/8’ 
X 28lf : 

I 10011 : 
x 323M 
x0 

UsIGfT X ~ABSENJC 

', 3.19,:~ 'k.ss 
,‘:30.63 ': ~‘I.65 
'.23.13 2.93 

--,:33.31 ,,,1,,6D 
,' 2.13 ,I.81 

0.68 5.05 
" ,D.45 1.10 

:., ,, 

: .y1&! ,?&iifg cnaolgi~~,, 

;,T g, 62 ,:i; ‘-:;:$& 
,: ‘:& 15-;.r,~,~:“o,~~~~_,, 

(:;g 

3& 
::3.oo ,;',(,;,F@,;@ 2.-i& 
‘9.83 ;(:i :::fi, 10 i,,: ” 

:;,' & , 9. '. :;<,y;$:i$y 6;22 

,,, ::lO. ID (:I ,,;~_0.,11J~: 

3oti$ 

14.e 
~1?1.8O~"t.:,~D.l~:~~, 23:.? 

: ,: : 

,j7:@ .:i.Yl t6el:sO j ‘Y;Y$ 
39.10 9.13 ':44l~i80 i;:, -lj:30 ,,,, 

2.32 :,$ o&i 
1.82 ,‘:'d OXO 
1.50. ( Oil0 
1.64 ,"( D.:3o 
1.34 3<, 0.10 
1.84 X 0.10 
0.58 ‘( 0.10 

CUUULATIVK ~XKSIJLTS ‘, :: ,I 
[N SIyJ ,.:,~ 

.,‘:-;:,;,;~~~:, 
,,::. _ ,.,;: ., 

‘, ,,;;,, ,, .,; .c.,c,.,;. 
::.;!;,: :&, :;:~:,,j 

,,.:, _: :‘-‘:‘,,~~,~,,:.~~j~~,::, ,::; cj:,: ,,,,,.: ,:,. ,; ,,;,; ,;., _., ,,+ 

&YITl, :: :.Wl$&UT % :A&SKN~IC ~BijIlM ,::,,CApau~~~~-,CNaoUi~~~~ ~~~~~~~~~;~.~,:,~,~~ @AU :&&@YirY ,+&KL SKLK,,IU[ ; SILVKK 
_,, :. .’ 

SKLKNIUU SILVKK ZINC ANTIKON 

!I X3/4' 

2,3i.‘:zi,’ o,ib 

'%3/V 
1,93, < 0.11 

x ,28W 96.14 ,2.23 ,',,,:Y.I6 ( -,J,@<: 
1.71 ‘t 0.d 

1 lO#! ~~98.81 .~&2.22 : q , 29 ,;i 1 $&;,~., 
1.13 ,t 0.~11 

X,32% :,, 99.55 '2.24 ‘:L,Y.31 ( j~‘b,l:f&, 
1.12 :f 0.10 

x0 ~(VJ.I)(! : 2.24 b;y,73 ‘{,;;,,:$;@;f: 
1.12 ,t: 0.10 

4,*p ,;,q,‘la: :::I ‘z”:g ,30 :e&y ?;yi”8 ,. ~” ,A’,, ,,.: ~,~, ,,, ,>,, l.?l :t Oil0 
,, :: i .; 

ALL TKACB KLKKKNTS “+I&:,&~~ SYAY&j, ~~~~~~~~~~~~~~KK f”@j&@;, &&&,, AKK IN ppb 

ANALYTI,tAL RKSUif$,, ARK S@ ,i#DKY B+ ,.‘,,,; :, ‘: 

,, 

,, 

1.03 ( 0.5! 
10.90 ( 0.51 
1.73 t 0.51 
7.31 t 0.5( 

30.30 ( 0.51 
47.60 t 0.51 

193.60 t D.3! 

ZINC ANTIUON 

1.03 t 0.5 
10.04 t 0.9 
9.19 ( 0.5, 
8.56 t 0.51 
9.16 ( 0.5’ 
9.42 t 0.51 

10.25 t 0.5 

,,, :‘i 
: 

:,’ .:,;‘i./ ,. ,,I ,~,., 

FOR VW3 i=eO~C~ON THIS~mUME~:. 

,, z:;<;,, ,,c,:,, j,, 

$,i” ‘>;i 

BEEQF'RlNTED OU'~~LEOPPSER;~~~~,,:~~~~ 
;;,I, _i.,+ : ;.;:.;;~;;‘;,;!;z ,,.. ii;.:: :‘,;-,:;,;2: ,:, ‘, ,v:;, ,, ,~ 

,,_: :I ,,,, ,,, ‘yr,.:".::. .)r;ii: .,' 
;.; ;,_ : ., 

.' :1,,;< '" ' : i.* " ~, 
,. ",;,~,,:','-,~,,.~:.,, :',: ,, ,~:d+:?:: i', " 

,<;;;)$y, ;;i 
NOTVAUD IF ALTERED~ <~,~>:zyy~.: .,,:, ';,.<.,@: _, ,,, ,, ,, . :&>A 

,,,. 



STFlNDflRD LFI6OfVlTORIES,INC. 

NC. 
#TTY CBNTEB 10X 2110 
CITY, PA 15718 

DATE: 06109193 
KASTXB YABNBP NO. 131842 

IAKPLK ID: POYDBB BIYBB BASIN COAL - ANTBLOPB 

IHG co: PBOIBCT YODDlOl TASK 2.4 
) BY: CUIPOKKK PBOVIDBD GKOIS YKICHT: 
\KPLKD: DATB BKCKIVBD: 12/10/91 

!D: Al-BBCBIVKD IAKPLB. VXIGUT POkCBNTf BBPOBTBD ON A DRY BASIS 
tCOPXACTBD COPY -TBIS BBPOBT SUPBBSBDBS ALL PEIOB PBPOPTS 

CBBTIFICATB OF ANALYSIS 
._______________________________________----------~--------------------------------------------.-------------.---------------------------. 

FKBD FOE 1128 t3/4w 
8IZB 
‘ITT YKIGHT X AMBNIC BABIUH CADKIUK CWHIUK FLUORINE 

NK 

11.80 0.96 3.79 t 0.10 1.65 33.40 
6Y.29 2.26 3.54 t 0.10 2,71 45.30 
14.17 0.111 3.16 ( 0,lO 5.07. 61.20 
1.43 2.12 5.15 ( 0.10 6.36 59.20 
1.41 1.15 15.70 ( 0.10 15.30 106.00 
0.31 2.14 31.20 t 0.10 36.00 195.90 
0.03 1.90 65.50 t 0.10 52.10 185.40 
0.45 lD.ED 120.60 ( 0.10 15.60 15.60 
0.41 9.119 226.30 ( 0.10 61.60 104.90 

CUKULATIVB EBSULTI 
IIZB 
IR YBIGBT X A9lBNIC BAPIUK CADKIUK CUlKJltlUll FWGDINB LBAD IIBBCUPV NICPBL IBCBNIUK SILIIBP 2IllC ANTIltWI 

11.80 0.96 3.19 
61.09 2.01 3.58 
95.116 1.18 3.51 
91.29 1.811 3.54 

t 0.10 
t 0.10 
t 0,lO 
t 0.10 

YU.70 1.88 3.71 ( 0.10 
99.01 1.86 3.81 ( 0.10 
99.04 1.89 3.12 ( 0.10 
99.53 1.93 4.40 t 0410 

lK 100.00 1.96 5.45 t 0.10 

1.65 33.40 
2.56 13.51 
2.94 46.29 
2,YY 46.11 
3.22 41.39 
3.31 4?,19 
3.34 41.63 
3,IO 47,82 
3.91 48.09 

LBAD KXECUPY 
(31 

1.95 165.90 
2.48 2110.30 
2.60 119.60 
2.58 197.30 

12.90 112.40 
20.30 106.10 
32.00 lk3.90 
43.DD %V;30 
32.00 1196.50 

NICKKL IKLBNIUK 3IGVKB ZINC ANTIWON 

2.82 1.12 ( 0.10 5.39 t 0.50 
4.31 2.10 t 0.10 10.30 ( 0.50 
5.19 1.79 ( 0.10 8.66 t 0.30 
6.36 0.91 t 0.10 4.55 t 0.50 
6.U 1.02 t 0.19 12,vo c 0.50 

12.90 0.99 t 0.10 9.62 ( 0.50 
51.50 3.15 ( 0.10 230.00 ( 0.50 
28.10 1.93 ( 0.10 264.10 ( 0.60 
16.0’3 4.31 ( 0.10 51.10 ( 0.59 

1.95 165.90 2.82 1.12 ( 0.10 5.39 ( 0.50 
2.40 263.65 4.14 2.01 t 0.10 9.59 t 0.50 
2.43 241.48 4.40 1.94 ( 0.19 9.44 ( 0.50 
2.44 240.61 l.43 1.93 t 0.10 9.31 t 0.50 
2.58 238.91 4.43 1.92 ( 0.10 V-k2 ( 0.50 
2.64 236.56 4.4a 1.91 ( 0.10 9.42 < 0.50 
2.66 238.53 4.50 1.91 ( 0.10 9.19 ( 0.50 
2.85 238.38 4.62 1.92 ( 0.10 10.14 ( 0.50 
2.911 211.47 (-61 1.94 < 0.10 10.96 ( 0.50 

ALL TBACS BLBKBNT BBIULTI ABK STATED IN pp. BXCXPT TllOl8 INDICATKD BY 1 YKICII APB IN ppb 

ANALYTICAL PBSULTS AKX ITATBD ON A DRY BAIII 

FOR YOUR PROTECTlON T”lS DOCUMENT HAS 
SEEN PRlNTED ON CONTROLLED PAPER STOCK. 

NOT “AL!0 IF ALTERED. 



INC. DATE: oj/11/92 
,tITY CENTER BOX 280 HASTER WARNER NO. 131812 
I CITY, PA 15118 

SAHPLE ID: POYDER RIVER BASIN COAL - AHTELOPE 

,TING CO: PROJECT 9ODOlOl TASK 2.4 
,ED BY: CUSTOHER PROVIDKD CROSS WEIGHT: 
SAKPLED: DATE RECEIVED: 12/10/91 

ID: AS-RECEIVED SAHPLE. WEIGHT PKRCENTS REPORTED ON A DRY BASIS 
GORRBCTBD COPY-THIS REPORT SUPKRSEDES ALL PRIOR :REPORTS 

CERTIFICATE OF ANALYSIS 

FBED FOR SIZE 3/4",!Q X 2!K, 
N SIZE 
AVITY KEIGHT X ARSENIC BARIUK CADUIUH CHROKIUH FLUORINE 

,3.90 1.61 1.80 < 0.10 ‘: 2.23 38.50 
‘?I#(1 2.46 5.04 t 0.10 ::,::,,lJ4, 43.40 
‘U.01 1.68 2.51 ( !,.lO ,,“:,rj’k 3fi.80 

.,: ‘,1,,16 1.45 5.03 t ,,O.lO $j:z :@ 39.20 
‘T.99 2.00 38.40 t 0.10 ~-16.20: 41.30 
0;31 2.89 104,EO ( D.10 ‘::$J,.SD 122.10 
0.12 3.60 103,10 ( O*lO ?2.80 146.80 
OS52 5.61 288.5D < 0.10 ioa,io, 113.30 

SINK 0.92 8.16 155.40 ( 0.10 ,I&.60 90.90 

CUKULMIVE RESULTS ,, 
N, !I@ 
AVIff !#I!!T:x ARSENIC BARIUK CADliIUU &$M& FLUORINE 

,,‘! ,,3,.9D, 
<,:., 

1.61 1.80 ( ,’ 0.10 
:~‘b*lo 

:,,& :?,::sq$J; ,.., ., 38.50 
75,31 2.12 4.87 t '(3.15 
94.38 2.21 4.39 t 4.10 

~.; s@ 
41.86 

96.14 2.25 
,., ‘:i : $$y~ 

k.41 t O,lO I,, 2.16 41,82 
~I.10 2.25 5.09 t ,O.lO ZJ,, 98.4k 2.25 5.43 t $10 

,,, 
2,911 :yl” 

98.56 2.25 5.55 t ,O.lD i ,,,.Qq 42.21 
99.68 2.21 7,03 t lD.10 ,,:, 3.5s’. ,42.64 

SINK 100.00 2.32 8.40 ( 0.10 ,,:‘,., 4 4:: 43,09 

LEAD KERCURP NICKEL 

0.14 69.10 0.64 
2.11 lj2.10 3.28 
2.84 2gbfa 3.66 
5.03 !,@.90 8.51 
9.42 115.80 12.10 

30.30 333.00 26.80 
31.90 665.90 33.50 
41.10 (6j.00 19.90 
52.50 964 -90 65.10 

LC ‘, 
LBAD KEUCUKP. ,: ‘NICKEL 

D;14 ?ja.lg. ,,:, 0.64 
~$4 l&p-,’ 3.lk 
p20 ,$ly : 3.25 
2i25 l~fO~i69~” 3.34 
2.10 190.51 3.52 
2,49 QloO6,, 3.60 
2.54 ~i9,l.El 3.64 
2rl7 193:.08 3.88 
3,23 200.18,:~ 4.45 

SBLENIUK SILVER 

0.68 ( 0.10 
1.50 ( 0.10 
1.26 ( 0.10 
1.11 ( 0.10~ 
1.01 ( 0.10~ 
1.53 ( 0.10 
1.68 ( 0.10 
2.49 t 0.10 
4.98 ( 0.10 

SELENIOU SILVER 

0.68 ( 0.10 
1.46 ( 0.10, 
1.42 ( 0.10, 
1.41 ( 0.10 
1.10 ( 0.10 
1.40 ( 0.10 
1.10 ( 0.10 
1.41 c 0.10: 
1.44 ( 0.10 

ZINC ANTIKON9 

4.03 t 0.50 
5.15 t 0.50 
4;tD5 ( 0.50 

li.10 ( 0.59 
15~,50 t 0.50 
32,60 ( 0.50 
69.90 ( 0.50 
19.50 ( 0.50 

203.50 t 0.50 

ZINC ANTIKONI 

.‘4.03 t 0.50 
6.66 t 0.50 
5.31 t 0.50 
5.56 t 0.50 
5.16 t 0.50 
5,.85 t 0.50 
5.93 ( 0.50 
,6:DO ( 0.50 
1.82 t 0.50 

ALL TRACE ElnEHKK9 EES~LT! AAK ,!TATKD IN PPP EXCKPT TKOSK INDICATED BY * YBICB ARK IN ppb 

ANALYTICAL RESULTS ARE STATED OK:::i. DRY ,!ASIS 

FOR YcnJR PmTECTlON THS DOClJMENr w s*,: ‘,‘.L ::’ 
BEEN PRlMED ON CONTROLLED PAPER SrOCK 

‘NOT “ALE IF ALTERED 
: $;;;,, 
) ,“Z>,‘: ii:, 

,,, ,,: ‘,’ -’ ,~: .;:~::i,,-,‘:~,’ ,..,,. ,_: ,,,, my::,’ %;~ :-::,;, ,, : .~~,,, ,..,,_. 



‘, 
,. ,, :’ 

INC a DATK: 06/11/92 
.TY CKNTER BOX 280 HASTE% WARN@ NO. ,131!42 
XY, PA 15148 

SAHPLE ID: POWER RIVER BASIN COAL - ANTKLOPE 
,:, ‘.::., 

:NG CO: PROJKCT 90DDlDl TASK 2.4 
I BY: CUSTOKBR PROVIDED CROSS ~~ic&:,,~ ’ 

~HPLKD: DATE? R?W~D,:. ,12/10/91 
tCORRBCTKD COPY-THIS RKPORT SUPBRSBDKS ,A~~~~~arOR.IRKPORTS, 

:D: AS-RECKIVKD SAUPLK. YKICHT PERCKNTS’RB~@fi%, OilkDRY BASIS 
INSUFFICIKNT UATERIAL FOR TUB 1.25, 1.3D;‘li35, 2100, 2.45 AND 2.45 
SINK GRAVITY ANALYSIS. 

CBRTIFICATE OF ANALYSIS 

,,, :,,i 

;, 

,, 
,,, 

FEKD FOR SIZK 
SIZE 

2811 X ID~W. T ~,.:;+;;., ,’ ::;~.: 
:,::, ..,~ 

:ITY YEICBT X ARSENIC BARIUK CADUIUU ::-CEROHiUt:;.IPLUORINK ,: :\, :*.:_ :: .‘( ,. 

0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 0.00 ~~,.;~,&~~~ ‘, 0.00 

12.59 3.14 3.92 ( 0.10 :~::.;1!;.9~‘;‘~ 41.10 
82.25 2.06 
5.16 2.12 
0.00 0.00 
0.00 0.00 

:NK 0.00 0.00 
; ‘...f :-,‘g; l;t:,\: ,, : : ,, 

,. i ,,i., ,>~,.:~~,if<:bp ::;:,.:;:, : CUUULAWB RKSULTS :,;:,::,~t’T, ,;::>~& ,,,, !.*j,ti~;<,!: .__, b+. SIZE :i”:c:, >.,T’ ,,, .:,.,,?:S 
;,,>;;.;..:fy: ’ 

‘1% WIGAT X ARSKNIC BARIU,, cAD~~I~~~;-~~~~~~~~~?LUORIN~ 
,,; ;.:;~3:,,;:;:, ,;~,: 

,O.DO 0.01) D;OD 
0.00 0.00 0.00 
0.00 0.00 D,OD 

12859 3,14 3.92 ( o’,lfi -ii:;:;1,2fl:: .:,: (1.10 

MAD MERCURY NICKKL SgLKNIUii S&W ZINC ANTIHONY 

0.00 0.00 ‘0;DD 0.00 $;~Q, : 0.00 0.00 
0.00 0.00 kbo 0.00 ‘,@iDD,, 0.00 D.DC 
0.00 0.00 0.00 : $,Q$ 0,oo O.D[ :ojoo 
1.16 141,50 5;2? 1.60 ( iojii ;, 19.80 ( 0.56 
2.14 1p.90 ($62 1.15 (~~,,).10; 31.90 ( 0.51 ,. 

13.80 : 185,YD j&90 1.01 ( 8.10. 91.30 ( 0.50 
0.00 :o.Qo “+$oo 0.00 f.00 0.00 o.oc 
0.00 ,,::; 0,DD :~~:o,igD DlbO ,010D 0.00 D.DG 
0.00 -0;OD “OiOO 0.00 ‘~;o,og:~ 0.00 D.DC 

,.’ 
,., ~,Y ,:>r, 
*, ~;...y, ,, 

MAD ,&&URY 

94.84 2.20 1.2, ,?Q,lQ ( ,, ,,,, Jij;,& i: 32.43 
100.00~ 2.20 10.51 ( 0.10 ‘>’ ,;;9.27,,:,33,31 

;~ 0.00 
,-0.00 

0.00 
1.16 
2.18 
2.18 
2.18 

.: 0.00 
1, ,.;: .:o;.oo 
,’ ‘;.;Q’;rJQ 
,413.50 

176.45 
lY6;93 
116,93 

,:,, 
‘;?i,D 
$$Q 

,f,o,DO 
,5.21 
:1.11 
,5,YD 
5.10 

0.00 -O.,OO ” 0.00 
0,:oo “0,oO “‘Y o., DO 
0~00 $00 : 0.00 
1.60 4 ‘iQ.1:0,;,: 19;ao 
1121 ( ‘oil;D’;, 30.12 ., 
1.20 ( ,-&Jo 33128 
1.20 ( :o.:IO~ : 33,28 

O.OG 
D,DC 
0.00 

( 0.50 
( 0.5c 
( 0.50 
( 0.50 100.0i 2.20 IO.51 ( 0.10 ~~~i~;:?$~$~; 33.31 

100.00 2.20 IQ,51 ( :,Q,lQ ,:; .~i$~j;~~~,:~:;.,~ 33.31 2.18 116.93 5.70 1.20 ( &LB ‘: 33128 ( 0.50 
100.00 2.20 10.57 ( ,$,lO@ ;$;;g;;;;:,” 33.31 2.18 ‘,lY6.93 ‘5.10 1.20 ( ,,,O,lD, 33.28 ( 0.H 

ALL TRACE Kt~lrss~RRBR~~~~A?~:~TAT~R IN 
i:, ‘-‘.,::I:,~~~~~‘;,~~~: :;:c: :::, 

p@ EXCKPT PH 

ANALYTICAL RKSULTS ARi ,slmr~~~,iS~~~~a~~~~~~ ‘,: 

NICKKL SKLBNIUH SILVER ZINC 

:NK 

,i:’ ?<” !. ;/ ,*;: .:,; ,,,_ ,;:, ,,,; .,l>,,.,,,;, 

AliTIliONY 



,. ,‘i,- .:; ,. 
INC. ,,:y*: ,06/11/92 ,,r’,,,,, ,,, 

LITY CENTER BOX 280 UASTER WARNER NO. 131842 
! CITY, PA 15148 ,,, 

SAHPLE ID: PDYDER RIVER BASIN COAL ANTELOPE 

.TINC CO: PROJECT 9ODDlOi TASK 2;i’ 
#ED BY: CUSTOMER PROViDW : 

,, ,, 
,GpOSS XEIGHT: 

SAKPLED: ,. ,,, 
IrArE REC&IVED: : 12/10/91 ‘,‘,, ,,;+ ~, .,., <:,,:;“; ., 

.,,’ 
ID: AS-RECEIVED ~S~~PL~.;~~+E~~BT: $R@NTS R&TED ON: A DRY BASIS 

,. . ...,,.: .,,, r ,,.,/ ., 

tCORRECTED ~~PY~~G’~::RE~GRT:‘~~~~~RSEDES “t PRIOR REPORTS, : 
: ;~‘.?, ,:y ;,>+ ,;.,$ :?:’ ,.~,‘, 

: : : ‘, ,,:‘, ‘i’c’*‘,:;!: ‘, ” : ,::i_ ,, 
INSUFFICIENr;a~~BR,la~:~~~R TUE;1;25, 1.30, AND 1.35 GRAVIT! ANAtySIS. 

~’ :gy::::.;;--~ 
,: ,:;;f;;: :;,.,, 

,,, “;’ ,,,. 
:: ,,, 

~CERTIFIC&;;OF ANA@IS ,,,, ,<,.‘:,~ ,: ,‘, ,, 

FEED FGR:SrZE. 1DDi X 0 ‘~ 
‘N SIZE 
.AVITY, iEIG!T % lias$ice: ~:~~~~~~kIvU:~‘,~~C~~aIUa ;;+B#Q#IUH~,~ FL,,QBI,@, 

Q,& 0,DO 
Q,@ : 
Q,Q~: 0.00,’ 

0.00. 
~4Q,>94 $6 ~:,i‘~:l‘e9::g:~:Q,lQ ::, 8,9Q{ 26:lQ 
43.4.1 ‘, 
6.ig 

,:4:.:41 ,‘,‘I.4330 C:., D.10 8.15 46,60 
.,,&,;go~ ::‘:‘::#;gQ’ i,,-l~ fQ.10 ,‘:,’ 24 ,4Q~ 51.20 

2,62 ,,’ .;;z$T,” ;:,:.;$,$D ,,$:<&.lD ;,’ 04.5) 
:‘i.81 ” ;$kJ., ,‘~-~:4~0~.:90, (-t ,:O.lO ,:?, 80.40 

144.20 
158.90 

SINK ” ;~3.84 ::&,ZS ,::rsa,c,Q’;::i,;;; 0. 10 I;;‘; ,175,4D, 41.60 

&&,T~vi @&f~~~~:‘~~~~~; ii, ‘. :: .:;j 

N SIZE 
,,. ,, ,,, 

.AV@Y:. ifEIofl? %,uARSmIC;& ,,:; :&H:. ;:c~~llIULI,~:;;c~RO~I~~~’ FL,,oRjN!;: 
“,,, 

Q,QQ ‘; ‘&y ;.;j,,& ,;,.;~:;&Do :,;., 
‘:,;sy ‘: ‘: 

D,o$f 

0.00 ,b,iQj’;, ,I,,:$,,60 i<;:z:~ Q,QQ ,l,,: Q,QQ, 
O.DDk 
0.00 

,O.DD :~Q,;ijQ ,~,,::,Q;QQ, +Q.QQ ,,,,- Q.QQ.' 

40,. 94 ,,~ ~~yz!&gs;& :~,~;.~,,~~g 4 :,$Q, 10 :~~’ 
0.00 

8.9Oi, 26‘10, 
84.41 ,’ ;t$:, “,,9,,y4’ <:;‘Q.lD a& 36.66 
gQ,,Q, ‘:,::j;ji,, ‘:, :jQJ2 (yz, ;(jJQ ,’ 9.94. 31.61 
93.32 ;%a2 ‘,.,lL.58 ,-L~ ,i ‘LO.10, I;, 12.00-, 
96.13 ‘, 2.82 26:.56 ( ,,z’D.lD ” ” 14.00 

SINK 100.00 3.03 ,’ ‘iZ.35 (:,;~ 0.10 ,,, 20.24, 

:: 

LEAD ~j’,,nsRco~---“‘NICKEL S@Ilkl SILVER ,, ,,: :‘, ;;:i,; (‘, 

Q,;bQ 0.00 
:lf00, 

” i&i0 
0.0~ 
0.00 

,-j;{25 ( 0.10 
:$,,66 ( 0.10 
:1;:;20 ( 0.10 

32.59 ,1,.58 ( 0.10 
41,90’ 

,,;~,D~<# ;;J.lO~, 
:‘::~~‘M,W 59.40 ‘,G, 2,30 ( 0.10 

61.40 ,:‘1176.50: ,32.40 ( ;; ,,$&> ,’ ;, ‘X’~ .: 3,,44 0.10 ( 

,,” i:. .& 

;,Lw, ‘,,~:~~~~~~~~~~~~ggl,, ~SyaH SILVEk~ 
+c*r,, ,:; ,.., ,,. ,i : 

&jD ::,I,;~~,~~~~~~:-:I;: ‘,$,io,’ :,; biob 
~, ,,, 0.00 

0.00 ‘:::O%l$ :‘~,D:Dj O:.DD D,OO, 
0.00 ,,-:;:dj;& ‘,;, Q.&j 

‘:,.f$j,$;:~ :.: 5,119 
0,.@3 0.0) 

1.93 ~~,1~,26 ( 0.10 
!;,(6 ( 0.10 
1,.,44 ( 0.10, 
l&d,5 ( 0.10 

5.02 ,‘SB3,06,, 8.58 1,.4y ( 0.10 
1.20 :,.2?1.51, 11.05 1.55 ( 0.10 

:, AL&T&ACkK~ElfKNT RFSULTS Afe,STATED IN ,pp~, BXCEPT~T~OSE,INDl~ATED By t VNICB ARE IN ppb 
-l 

EIHC ANTIUONV 

o,oo 0.00 
,O;OD 0.00 
0.00 0.00 

821DD- < 0.50 
l8.30 ( 0.50 

ly~.ZD ( 0.50 
210.80 ( 0.50 
312.90 ( 0.50 
530.60 ( 0.50 

ZINC, ANTIUONY 

O.bD 0.00 
0.00 0.00 
0.00 0.00 

82,OD ( 0.50 
80.09 ( 0.50 
86.90 ( 0.50 
92.06 ( 0.50 
98.51 ( 0.5p 

115.23 < o.sp 
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INC. 
,~,. 

CQ, 
ONE QWALJTY CEN+&W ~ ', 
NOMER'CITY, PA ,~1;5748 

CRESSON, PA:,,, ,166:30. ,,~ ;,I,, ;:,,;;i .,,,,, :,,,, ,, ~:, ,y;:,;: ~:,:~;~~v~' i,*;_, : :,, <., 
DATE : : i:~~~,~~~~~;~~~~~~~~~~~ ;;; :fj& ~;!!;I;;, 
SAMP,~e;_~O0;:,.;~~~~.~~~~~~~5i,,,~~~,~~~- I;,;:;:. 

: :,,?-i,,,-,~:,,~~:~,~~,, ',:, ,, _, ,,: (,,,, L ,... '" p~,.cf*& +;;; ,!,~! ,, ,,,, it,,. ;,; 
?~..,!,: ,,:,: 

SAMPLE ID: ANTELOPE '. '~~,, ,~:;+kk;;: ;:f?!,:: "',"':,. I:,? :Y::' ,,:!,t,*$:,c:,,. 

SAMPLED, BY: " 
.., 

DATE SAMPLED: /::" 

OTHER ID: POWDER RIVER;,BiSIN CRUSHED TO 1OOM 

CERTIFICATE OF ANALYSIS ,I, 

TRACE ELEMENTS 

Ati'iENIC',, 

,BARIUM ,, 

CADMIUM 

CHROMIUM 

FitiORINE 

LEAD 

MERCURY 

NICKEL 

SELENIUM 

SILVER 

ZYfNC 

ANTIMONY 

?> x(~mm mov333wT~is, ~UMENT~+~ 
TT&iNp ONcoNTRoUED PAPER +Tq. 

~<!, NOT VAUD FAL1‘ERED : 

,~j i ,,,,, :f;: j: ,.,, i 

2.70 ppm ,,,,., : ,::,' 5:. 

7.36 ppm 

< 0.10 ppm 

4.48 ppm 

47.2 ppm 

3.25 ppm 

245.9 ppb 

;,,j : 

,,,:s,, : 

5 . 14 ppm ;, ,;: :,; ',, ; :::~ ', :,,, 

1.91 ppm ; 

< 0.10 ppm 

8.39 ppm 

< 0.50 ppm 

APPROVED BY 



SL STflNDflRD Lft6Of?RTOf?IES.INC. 

IUC. 
LITV CSNTBK SOX~2UO 
CITY, PA 1594x 

DATE: 05109193 
NASTBE YAPNBK NO. 1311785 

TINC CO: PKOJKCT 9ODOlOl TASK 204 
ED BY: CUSTOIIKK PKOVIDKD GKOSS YKIGNT: 
SANPLBD: DAtS KKCKIVKD: 12/10/91 

ID: KAY COAL,CKUSUKD TO lOOn. YBIGKT PKKCKNTS PKPOSTKD ON A DKV BASIS 
tCOKKKCTBD COPY-TKIB KBPOKT SUPSKSKDKS ALL PKIOK KKPOKTS 

SAHPLI ID: POYDKK KIVBK BASIN COAL - ANTKLOPK 

CKKTIFICATK OF ANALYSIS 

N SIZK 
AVITV 

x 325w 
PO 

W BIZB 
AVITY 

x 325w 
X0 

WKIGST X AKSKNIC BAKIUB CADIIIUH CAKONIUN PLUOKINK LKAD HXKCUKV NIMBI ZKLKWIUS SILVKK 
111 

4.06 2.92 3.55 t 0.10 2.65 kZ.00 2.05 2311.10 5.42 1.46 ( 0.10 
13.52 1.M 4.u t 0.10 3.18 34.M 2.46 215.ao 5-19 1.c2 ( D.10 
22.42 4.79 24.20 ( 0.10 1.83 92.80 6.83 323.10 1.23 1.36 t 0.10 

CUIIULATIVK KKSULTS 

IIKIGKT X AKSSNIC KAKIlM CADKIUK CRKOHIUll FLUOKINK LSAD WKKCUKV NICKKL SKLKNIUU SILVKK 
ItI 

1.06, 2.92 3.55 ( 0.10 2.65 42.00 2.05 238.70 5.42 1.46 ( 0.10 
?I .58 1.53 4.49 t 0.10 3.15 34.80 2.44 217.00 5.49 1.61 ( 0,lO 

100.00 2.26 8.91 ( 0.10 4.20 47.80 3.24 Ek0.19 5.811 1.56 ( 0.10 

ALL RACK KLKIIBNT KK#UtTS AKK STATKD II *pm KXCKPT TUOSK INDICATKD KV t YRICR AKK IN ppb 

ANALVTICAL KKSULTS AKK STATKD ON A DKY BASIS 9 - 

ZINC ANTXSONY 

2.110 t 0.50 
9.00 t 0.50 

15.90 ( 0.50 

APPKOVKD KY c;br; 

APPKOVKD KY 

ZINC ANTIMONY 

2.80 t 0.50 
(1.68 ( 0.50 

10.30 t 0.50 

FOR YOUR PROTECflON THlS DOCUMENT HAS 
SEEN PRlNTEil ON CONTROLi.ED PAPER STOCK. 

NOT~VPIUD IF ALTERED. 
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APPENDIX C 

Petroleum Coke Data 



BW/LB 
i‘V,F Flu/LB 

i SS OF SO2 PSI iTXLi.IOt4 l3TG 
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HARrw?0vE m?KNX)A?R I I- ITV KNOEX 
D41J'? 

3!?MS OF S’JLFWR oaL$qz 

~~:rj?l:t.K.r3R;il!~ IWIS’TLlEE n1sia 

FOR YOUR PROTECTlON THIS DOCUMENT HAS 
BEEN PRINTED ON CONTROUED PAPER STOCK. 

NOT VALID IF ALTERED. I 
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STFlNDtXD Lfi8OfWTORlES,INC. 

FRACTKOFI W-f% M0.X STGRE ASH SULF!.tR I?‘l-u 
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, :. 

SO. 74 41 
43, 97 .‘%I 

3. SO 13 
1. 01 3P 

4a a0 

CiSMUl. AT1 VE IX~THINEU - UF 

I-R AC ‘I I ON w-f:: 

-,i /4”SQ X 0 100.0(! 
.“J”SO x 0 

$;* x 
49.06 

0 5. 09 
.noe x 0 
g‘5fl. ;7 Q L ii: 

>,j<fi,i_~‘f’“:’ _ ‘TCAL RZWJL.TS ARE SIATEl3 UN A 5Wt i3ASIS 

‘;;.CE: I 

36 
32 2: J?i ‘2 

,* 5: 42 7. et3 45197 
12141 

1. ;9 5. 36 1 5 .1;2’3 
7. i ‘-” 4 ;51a, 

/ ; Tj?i;B 
5. 7? 14776 7, 73 151 55 

4. 55 5. 65 ,t 4 x56 ‘7~ 86 i505~3 

Li3E so2 
ASH S’JLFUR Ii-w PEE nnsL! 

36 5. Yl 1, fi 1 4 2 
33 5. y> 
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35 5, c/:1’ 
3:> 5. w 

:g;;; 7. a1 
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37 ‘3. 72 15136 7. a2 
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1. Oh 5. 92 1 xJ23 7. 74 
2. 27 5. 74 1477’? 7. 76 
4. 55 5. 65 14366 7 36 
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FOR YOUR PROTECTlON THE DOCUMENT HAS 
BEEN PRINTED ON CONTROLLED PAPER STOCK. ,, 

NOT VALID IF ALTERED. 
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C.Q., INC. 
1 QUALITY CENTER BOX 280 
HOMER CITY, PA 15748 

SAMPLED BY: CUSTOMER PROVIDED 

STFINDRRD LA6OfUlTORIES,INC. 

DATE: 05/25/93 
MASTER WARNER NO: 148097 

SAMPLE I.D.: NSP KING AS RECEIVED PETROLEUM COKE 

DATE SAMPLED: DATE RECEIVED: 2/6/92 

GROSS WEIGHT: 32.1 KG 

OTHER I.D.: RUN #92020702 AS-RECEIVED SAMPLE WEIGHT PERCENTS 
REPORTED ON A DRY BASIS ASH PERCENTS ON AN SO3 BASIS 

THIS REPORT SUPERCEDES ALL PRIOR REPORTS IDENTIFIED 
WITH THE SAME LABORATORY NUMBER. 

CERTIFICATE OF ANALYSIS 

BARIUM 
CHROMIUM 
LEAD 
LITHIUM 
NICKEL 
TIN 
THALLIUM 
TITANIUM 
VANADIUM 
ZINC 
ARSENIC 
SELENIUM 
MERCURY 
FLUORINE 
STRONTIUM 

1.21 PPm 
1.68 pm 
0.26 pm 
0.07 ppm 

182.8 PPm 
1.13 PPm 

< 0.50 PPm 
19.3 wm 

360.0 PPm 
0.88 PPm 

< 2.00 wb 
< 2.00 ppb 

66.1 mb 
14.9 ppm 

1.13 PPm 

APPROVED BY &7x 

APPROVED BY y2GjL.~~ 

/ 

FOR YOUR PROTECTlON THIS DOCUMENT HAS 
BEEN PRlNTED ON CONTROLLED PAPER STOCK. 

NOT VALID IF ALTERED. 



APPENDIX D 

Cost Estimation Supplementals 



II 

AIR TABLE CIRCUIT 

ROM 

1 

7 314” Screen 314” Screen 

1 
t 

v v 

) + ) + 

P P 7 7 

Air Air Dust Dust 
4 4 Table Table b b Collector Collector 

1 1 

Crusher 

Reject Clean Coal 



OPERATING COSTS 

AIR TABLE PLANT 

Production Costs Dollars Dollars/Raw Ton 

* 
Union Employees 
Union Fringes 
Supervisory Employees 
Supervisory Fringes 
Workers Compensation 
Payroll Taxes 
Training Expenses 
Inspection Expenses 

Total Labor 

455,349 0.105 
192,931 0.045 
133,440 0.031 

42,394 0.010 
31,795 0.007 
56,465 0.013 

3,886 0.001 
765 o.001 

917,025 0.213 

Suuulies & Exoenses 
Maintenance Supplies 
Operating Supplies 
Electric Power 
Handling Refuse 
Governmental Compliance 

Total Supplies & Expenses 

1,462,288 
69,017 

597,306 
302,379 

34.508 
2,465,498 

0.339 
0.016 
0.138 
0.070 
o.008 
0.572 

Other Charges 
Insurance 
Real Estate Taxes 
Depreciation 
Mine Closing Expense 
Rentals 

Total Other Charges 

By Owner By Owner 
By Owner By Owner 
By Owner By Owner 
By Owner Bv Owner 
Bv Owner Bv Owner 
By Owner By Owner 

Total Production Costs 3,382,523 0.785 



Given: Existing Facility 1000 tph Raw/Clean 
1989 Production 4,011,156 Tons 
4,011,156 Tons + 1000 tph = 4011 hr/ycar 
@ 95% Availability 4011 + .95 = 4222 Scheduled hrs/year 
For 48 week/year operation = 88 hrs/week 
For five-day week 88 I 5 = 17.6 hrs/day 
For six-day week 88 + 6 = 14.7 hrs/day 

8 92.99% yield needed to process 4-~~~;~56 = 4,313,535 tons 

4,313,535 tons + 1000 = 4314 hrs/year 
@90% Availability 4314 + .90 = 4793 hrs/year 
4793 hrs/year + 48 weeks = 99.86 hrs/week 
99.86 t 5 days/week = 19.97 hrs/day 

Need: 3 shift/day operation 
5 days/week 
20 production hrs/day 
4 maintenance hrs/day 
12 maintenance over time days/year 

Year Hour 

Raw Tons 4,313,535 1000 
Clean Tons 4,011,156 930 

Reject Tons 302,379 70 



Raw Feed 

Passinv Retained wt. % 
+ 1 l/2” 2.51 13.96 

1 l/2” 3/i n 

3/4” 3/s )1 
3,‘8” 28M 

28M 1OOM 

1OOM 325M 
325M +0 

Total 

21.18 11.09 
23.69 

25.32 9.45 
41.88 8.77 
67.20 

5.05 10.77 

1.42 13.58 
m 37.03 
4.06 

100.00 

% Sulfur &l 
1.02 10,570 
0.71 11,370 

0.77 11,658 
0.84 11,730 

1.08 11,451 

1.14 10,792 
0.46 7,571 

Crushing the 
3/4” assume the 
size distribution 
stays the same for 
3/4” x 0; we get 
new Wt % 

33.18 
54.88 
88.06 

6.62 

1.86 
3.46 
5.32 

100.00 
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MANPOWER 

Classified 
Job Descriotion Midnight Dav Afternoon Total 

Control Room Operator 1 1 1 3 
Air Table Operator 1 1 1 3 
Laborer 1 1 1 3 
Mechanic 1 1 r 3 

4 4 4 12 

Suoervisov 
Foreman 1. 1 1 3 

5 5 5 15 

It is assumed that this mine already has a superintendent or plant manager along 
with the necessary clerical, purchasing, and administrative staff. The above 
listed persons are suggested additional requirements. 

Overtime 
It is projected that each person will work one day a month overtime for 
maintenance. Therefore, each person witi work 12 x 8 = 96 hours/year overtime 
maintenance. 

(52 wks)(5 days/wk)(7.25 hrs/day) = 1885 hrs/yr straight time operating 
(52 wks)(5 days/wk)(0.75 hrs/day) = 195 hrs/yr overtime operating 

Rates & Fringes - Hourly rates and fringes are based on UMWA values. 

Annual Labor Cost 

Job Descrintion Rate Quantity Base Overtime 

Control Room Op. 16.564 3 93669 21691 
Air Table Op. 16.320 3 92290 21371 
Laborer 16.037 3 90689 20279 
Mechanic 16.564 3 93669 21691 

12 370317 85032 

Foreman 20.00 3 124800 8640 133,440 

115,360 
113,661 
110,968 
115.360 
455,349 



Actual 1991 Values for An Ooeratine Plant 

Union Employees 715,171 455,349 
Union Fringe 303,038 (42.37% ofl) 192,931 
Supervisory 371,256 133,440 _ 
Supv. Fringe 117,962 (31.77% of3) 42,394 
Total Labor (1+3) 1,086,427 588,789 
Work. Comp. 58,678 (5.4% of5) 31,795 
Payroll Taxes 104,221 (9.59% of 5) 56,465 
Training Expenses 7,173 (0.66% of 5) 3,886 
Inspection Expenses 1,433 (0.13% of 5) 765 

Plant Size 

1000 tph + 100 ton/table = 10 Tables 
2 Spare Tables 

12 Total Tables 

Horsenower 
Ta 

Pressure Fan 75 
Exhaust Fan 75 
Butterfly VaIve 10 
Auger Drive 10 
Shovel Drive 5 
Ajax Vibrator 5 
Table Feeder 10 

190/Table 

QuantiQ Descriotion HorseDower Total 

2 Raw Coal Feeders 20 
2 Raw Coal Belts 150 

12 Tables 190 
2 Reject Collection Belts 50 
1 Final Refuse Belt 150 
2 Clean Coal Collection Belts 100 
1 Final Clean Coal Belt 300 
1 Plant Air Compressor 150 
1 Refuse Gate 5 

40 
300 

2280 
100 
150 
200 
300 
150 

5 
60 

3585 
717 
717 

5019 

12 Star Valves for Dust Collectors 5 
Subtotal 
20% for HVAC 
20% for Lighting 

Grand Total 

Pronosed 



Electric 

Utility quote of $562,004/2000 hrs. @ 15844 HP. 

$562,004 f 5019 f-1 = $178,029 
(15844 HP) 35,606 (20% for HVAC) 

35.606 (20% for lights) 
$249,241 

$249,241 f 4793 hrs) = $597,306 t 4313535 tons 
(2000 hrs) 

= $O.l38/raw ton 

Handling Refuse 

Not knowing the regulations governing refuse disposal. The easiest method of 
handling refuse is to store the material in a bin; the empty trucks used to haul 
the coal to the plant could be used, as required, to haul the refuse back to the pit 
where it could be burned as the pit is reclaimed. Total costs in Central 
Pennsylvania run around $1.85 per ton of refuse to haul in separate trucks to a 
designated refuse site, and maintain that site. 

This dry refuse should be less of a problem and it is esimated that $l.OO/ton 
should cover all costs. 

302,379 tons ($1.00) + 4,313,535 tons = $O.O’lO/raw ton 
ton 

The following costs were for an air table plant that was processing on the average 
of 1100 tons per hour of raw feed in 1989: 

Governmental Comoliance 
$O.O07/raw ton for alJ 1989 

5% escalation to 1992 = (0.007)(1.05)3 = O.OOS/raw ton 

Ooeratina Suoolies 
$O.O14/raw ton for all 1989 

5% escalation to 1992 = (0.014)(1.05)3 = O.O16/raw ton 

Maintenance Sunnlies 
$0.293/raw ton for all 1990 

5% escalation to 1992 = (.293)(1.05)3 = 0.339/raw ton 



CAPITAL COSTS FOR AIR TABLE PLANT 

1. Currently this mine is screening and crushing to produce a 2” x 0 product. 
For this study, it is assumed that the existing equipment can be retrofitted 
to produce a 3/4” x 0 product. 

2 The air table plant will be located in a manner that will allow this mine to 
utilize all other existing facilities. 

3 Actual costs used for capital costs were from: 
l Current engineering cost values 
. Remembered prices for replacements costs 
l Educated guesses 

4. This is a very wild cost estimate. But it should be around the ballpark 
number. 

5 Manufacturer quoted $215,000 per table for replacement cost in the Fall of 
1990. On a bulk order of 12 tables, there should be at least a 10% 
discount. Therefore, I used $200,000 as a cost per table. 
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JIG PLANT CIRCUIT 

1000 tph 
2” x 0 raw feed 

Mogenson 
Screen 

t House __c 

700 tph 
2” x l/8” raw 

300 tph 
l/8” x0 raw . 

Jig Plant t 

4 

t 
Clean Coal 

+ 
Reject 



OPERATING COSTS 

DRY SCREEN AND JIG PLANT 

Production Costs Dollars 

jA&&r 
Union Employees 
Union Fringes 
Supervisory Employees 
Supervisory Fringes 
Workers Compensation 
Payroll Taxes 
Training Expenses 
Inspection Expenses 

Total Labor 

679,978 
288,107 
133,440 
42,394 
43,925 
78,007 

5,369 
1.057 

1,272,277 

Suoohes & Expenses 
Maintenance Supplies 
Operating Supplies 
Electric Power 
Handling Refuse 
Governmental Compliance 

Total Supplies & Expenses 

1,440,345 0.350 
65,844 0.016 

535,253 0.130 
104.116 0.025 

321922 
2,178,480 

Other Charges 
Insurance 
Real Estate Taxes 
Depreciation 
Mine Closing Expense 
Rentals 

Total Other Charges 

By Owner By Owner 
By Owner By Owner 
By Owner By Owner 
By Owner By Owner 
Bv Owner Bv Owner 
By Owner By Owner 

Dollars/Raw Ton 

Total Production Costs 3,450,757 

0.309 

0.838 



Original Raw Feed 

Passing Retained Wt. Ql& % Sulfur &Q 3/4” x 0 
3/a ‘I 28M 41.88 8.77 0.84 11,730 
3/s ‘I l/4” 
l/4” l/S” 10.10 1.00 11,544 18.06 
2SM 1OOM 5.05 10.77 1.08 11,451 6.62 

- 1OOM 325M 1.42 13.58 1.14 10,792 1.86 
325M 0 2.64 37.03 0.46 7.571 g$& 

Calculated Quality 13.57 0.96 11,019 30.00 

Method EL 

Dry Screening 30 
Jig @ 2.00 70 

Method m 

Dry Screening 30 
Jig @ 1.80 70 

@ 97.47% Yield 
Clean Tons 
Raw Tons 
Reject Tons 

Yield cc - % % Sulfur 

100.00 30.00 13.57 0.96 
98.13 68.69 && 0.60 

98.69 10.28 0.71 
#SO2/MBtu =. 1.23 

YieldCC $g&& % Sulfix 

100.00 30.00 13.57 0.96 
96.39 67.47 g.Q 0.56 

97.47 10.07 0.68 
#SO2/MBtu = 1.17 

&g Hour 
4011156 1000 
4115272 975 

104116 25 

&& 

11,019 
11.790 
11,556 

i5.m 

11,019 
11.841 
11,588 



Need 

4,115,272 tons + 1000 = 4115 hrs/year 
@90% Availability 4115 + .90 = 4572 hrs/year 
4572 hrs/year + 48 weeks = 95.25 hrs/week 
95.25 + 5 days/week = 19.05 hrs/day 

3 shift/day operation 
5 days/week 
19 production hrs/day 
5 maintenance hrs/day 
12 maintenance over time days/year 

Electric 

Utility quote of $562,004/2000 hrs. @ 15844 H.P. 

$562,004 14715 HP1 = $167,246 
(15844 HP) 33,449 (20% for HVAC) 

33,449 (20% for lights) 
$234,144 

$234,144 1.4572 hrs) = $535,253 + 4,115,272 tons = $O.l30/raw ton 
(2000 hrs) 

Handliner Refuse 

104,116 ($1.00) ( 1 ) = $0.025 
ton 4115272 



MANPOWER 

Classified 
Job Descriotion 

Control Room Operator 
Screen Controlman 
Jig Controlman 
Mechanic 
Laborer 

SuDervisoN 

Foreman 

Annual Labor Cost 

Job Descriotion Rate 

Control Room Op. 16.564 

Midnight Dav 

1 1 
1 1 
1 1 
1 1 
2 2 
6 6 

1 1 

Ouantity 

3 93,669 21,691 
92,290 21,371 
92,290 21,371 
93,669 21,691 

181,378 40,558 

Screen Controlman 16.320 3 
Jig Controlman 16.320 3 
Mechanic 16.564 3 
Laborer 16.037 2 

Foreman 20.00 3 124,800 8,640 133,440 

Afternoon 

1 3 
1 3 
1 3 
1 3 
2 6 
6 18 

1 3 

115,360 
113,661 
113,661 
115,360 
221.936 
679,978 

Maintenance Suoohes 
$0.333/raw ton for 1991 

5% escalation = 0.350/raw ton 
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